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In a class by themselves... 


IN CONVAIR T-29 "FLYING CLASSROOMS” 
USAF Air Observer cadets are getting a big lift from Convair’s 
famous T-29 “Flying Classrooms.” These multi-place military 
aircrew trainers are helping to teach the ABC’s of air power 
where it counts the most . . . aloft ! The T-29 series, like all Convair 
aircraft, is the result of engineering that aims at the maximum of 
air power . . . Engineering to the Nth power nntlllltin 
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BOMBING® NAVIGATION 






100 Complicated Math 
Problems-Per-Minute 
Are Solved For Him 
AUTOMATICALLY! 


As jet-powered planes streak to new altitudes and 
speeds, they undergo split-second changes in 
temperature, pressure and moisture conditions. 
These changes create a flood of amazingly com- 
plex fuel metering problems. Adding to the com- 
plication are the pilot's changing demands from 
his engine. 

Solving these fuel metering problems is equiva- 
lent to solving one hundred computations every 
60 seconds! The Holley Turbine Control was de- 
veloped to do the job. 

Manufacturing the Holley Turbine Control re- 
quired highly specialized skills, too. Working to 
extreme tolerances, Holley’s manufacturing divi- 
sion has produced precision turbine controls for 
thousands of the nation's jet engines. 





IflSlats all this lalK aioot PRe!1/MATicS ? 


Men like George Medhurst were talking — and 
doing something about pneumatics years ago. As 
early as 1800, Mr. Medhurst took out patents in 
England for a pneumatic automobile! But today, 
the brightest future for pneumatics is in the field 
of aviation. It’s easy to see why, when you look 
at the tremendous advantages of pneumatic sys- 
tems for aircraft. 

Pneumatic systems are light and safe — and 
since air does the work, you’re sure of an un- 
limited supply. What's more, there's no fire 
hazard, no danger of system breakdown from 
minor leaks. And pneumatic systems operate 
efficiently over an extremely wide tempera- 
ture range . . . will give you all the power you 
need, from a feather touch to a pile-driver 

The heart of a pneumatic system is the com- 
pressor, and Kidde has a 3000 psi compressor the 
size of a table radio— the lightest, most efficient 
on the market today. Kidde also designs and 


makes pneumatic components such as pressure 
reducers, air fuses, 2 and 3-way solenoid control 
valves, dehumidifying equipment. Today Kidde 
can engineer and furnish a complete pneumatic 
system. 

We here at Kidde are constantly on the watch 
for new applications of this exciting force. We 
think it fortunate that we were among the first 
to explore this fascinating field. 

Perhaps you, too, are investigating this power of 
tomorrow. If you have any problems in pneu- 
matics, write us. 



Walter Kidde & Company, Inc; 
418 Main Street, Belleville 9, N. J. 




EXACTING 

REQUIREMENT 

in 

VINYL SLEEVING 

The more ex- 
acting your re- 
quirements in 
vinyl sleeving, 
the more reason to buy from 
Resin Industries. Precise 
compounding and meticulous 
workmanship assure strict 
adherence to specifications. 
Rigid quality control guaran- 
tees uniformity; and prompt, 
understanding service elimi- 
nates purchasing headaches. 
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Aviation Products 


Hold fire Loises! Here comes fLe flying macLine! 




Controlled, predictable flight depends upon data concerning the immediate 
past of a flight, as well as navigational information for the course ahead. 
Time is literally in your hands with Kollsman products. 

Today our activities encompass four fields: 

AIRCRAFT INSTRUMENTS AND CONTROLS 
OPTICAL PARTS AND DEVICES 
MINIATURE AC MOTORS 

RADIO COMMUNICATIONS AND NAVIGATION EQUIPMENT 



Our manufacturing and research facilities . . . our skills 
available to those seeking solutions to instrumentation and c 


kollsman 


INSTRUMENT CORP. 
— * 


' GLENDALE, CALIFORNIA • SUBSIDIARY OF 


and talents, are 
control problems. 


MtamLwd coil products co. inc. 


NEWS DIGEST 



Sen. Homer Capehart, left, reaches around USAF Secretary Harold Talbott to shake 
President Eisenhower's hand after the Chief Executive had signed a bill establishing 
a separate academy for the Air Force. USAF Chief of Staff, Gen. Nathan Twining 
(third from left), also witnessed the historic occasion. Talbott has named a com- 
mission to select an Air Academy site, including Charles A. Lindbergh; Hcarst 
executive Merrill Meigs; Iowa University president Virgil Handler; retired Gen. Carl 
Spaatz, former USAF Chief of Staff, and Lt. Gen. Hubert Harmon, special assistant 
to Gen. Twining (also see storp p. 22). 


Domestic 

Boeing Airplane Co. reveals its com- 
mercial 707 jet transport will be named 
the Stratoliner. Name selected for the 
military version; Stratotanker. 

Lockheed RT-33, four-camera photo 
reconnaissance version of the T-33 
trainer, is in production at the aircraft 
builder's Burbank, Calif., plant. Oper- 
ational endurance of the single-seat jet 
will be 20% greater than the standard 
T-33's 3 hr. 12 min. Deliveries are 
earmarked for Mutual Defense Assist- 
ance Pact countries. 

Flying Tiger Line and Slick Airways 
have set May 1 as target date for mer- 
ger of the two air cargo lines, approved 
by Civil Aeronautics Board last Janu- 
ary but delayed by a pilot seniority dis- 
pute. 

Low-cost GCA for small airports, 
first U. S. development patterned after 
similar British radar (Aviation Week 
Jan. 11, p. 43), was demonstrated last 
week by Laboratory for Electronics, 
Inc., at Boston Logan Airport. 

Air Transport Assn.’s new airport pas- 
senger terminal service committee has 
launched a program aimed at improv- 
ing and standardizing passenger facili- 
ties in airports. Elected to spearhead 
the job as committee chairman; J. B. 
Franklin, vice president in charge of 
operations and maintenance for Capi- 
tal Airlines. 

Brig. Gen. Milton W. Arnold (USAF 
Ret.) vice president of Air Transport 
Assn., has filed a Sl-million alienation- 
of-affection suit against George M. Bun- 
ker, president of Glenn L. Martin Co. 
Arnold says lie and his wife were di- 
vorced Feb. 1 7, that she married Bunker 
four days later. Arnold also alleges 
alienation of affection of his seven-year- 
old adopted son. 

Col. William H. Councill, 42, who 
set a speed record on a flight from Los 
Angeles to New York in an F-80 Jan. 
26, 1946, has been missing since Apr. 5 
on a flight from Farmingdale, N. Y., to 
Langley AFB, Va., in a T-33. 

Financial 

Eastern Air Lines’ net income for 
1953 dropped to $7,921,367 from 
$8,513,681 in 1952, despite record op- 
erating revenues that increased 22% to 
$144,468,385. EAL gives this reason 
for the profit dip: $12 million in taxes, 
compared with $9.3 million in 1952. 


Northwest Orient Airlines reports 
net income of $1,944,693 for last year, 
higher bv $155,356 than 1952’s 
$1,789,337. The total included $1,339,- 
503 in operating income after taxes 
plus 5604,190 in property sales. NWA 
directors took no action at the last 
board meeting on the May 1 quarterly 
dividend on 4.6% cumulative preferred 
stock, first payment due since Harold R. 
Harris resigned as president. 

Seaboard & Western Airlines’ reve- 
nues increased 13% during 1953 to 
an all-time high of $13,638,231, but 
net income declined to $351,179 from 
S 567,980 in 1952. Company blames 
the income drop on "lower prices stem- 
ming from increased competition and 
increased costs.” 

Kaman Aircraft Corp., Bloomfield, 
Conn., reports its board of directors 
has voted to change the company’s stock 
from no par to $1 per share. 


International 

Mystere 4-B crashed near Paris Apr. 
3 as the Dassault-built jet fighter dusted 
the ground in a highspeed sweep before 
top French and British defense officials, 
killing test pilot Constantin Rozanoff. 
Col. Rozanoff, 49, commanded the La- 
fayette fighting group in World War 


II and was the first French pilot to 
fly faster than sound in a plane pro- 
duced in France. 

Turkish State Airlines DC-3 exploded 
Apr. 3 shortly after taking off from 
Adana Airport for Ankara and Istanbul. 
All 25 persons aboard were killed. 

Leon Sehoevaerts, 56, vice president- 
sales for Sabcna Belgian Airlines, died 
Apr. 1 at Brussels. Paul Stouffs has 
been appointed his successor. 

Flight research on jet engine after- 
burners is being carried out by Canada’s 
National Aeronautical Establishment at 
Ottawa in a Gloster Meteor loaned by 
Britain’s Ministry of Supply. Knowl- 
edge gained from the "reheat” experi- 
ments is expected to be applied to 
powerplants for new fighters now on Ca- 
nadian drawing boards. 

Philippine Air Lines reports com- 
bined net profits of $819,398 for 
1953 from gross revenues totaling $19,- 
873,113, nearly double 1952’s net and 
17.4% higher than the previous year's 
gross of $16,928,119. Losses on PAL’s 
international flight operation (Aviation 
Week Mar. 1, p. 64) were more than 
offset by paper profits from the sale of 
aircraft and earnings from services per- 
formed for USAF. 
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GO INTO 
SERVICE 


THIS MAN 
PROVES FLEXON BELLOWS 
BEFORE 

rurv I I 


there’s no room for 
guesswork at Flexonics Corporation 

Here is just one of the quality control procedures followed at Flexonics to be 
sure that Flexon Bellows delivered to you are right. With a mass spectrometer 
and a shot of helium gas each bellows is proved to be leakproof before it is 
released. Other quality control tests prove all the critical characteristics required 
for top notch performance in your product. Coupled with Flexonics Corporation's 
e laboratory facilities for proving design before manufacture, it assures 
you of top quality bellows that meet your specifications exactly and do their job 
the way you want it done. 

The next time you specify stainless steel ducting, hose, bellows or flexible 
connectors, remember that when you specify Flexon, you specify more than just 
a part-you are specifying "know-how” and facilities that are your best assurance 
of getting exactly the kind of performance you want. 


Flexonics 


# AIRCRAFT DIVISI0H 

1302 S. THIRD AVENUE • MAYWOOD, ILLINOIS 
FORMERLY CHICAGO METAL HOSE CORPORATION - 
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WHO'S WHERE 


In the Front Office 


Junius H. Cooper has resigned as 
president-finance for Delta-C&S Air L 
Joseph F. Gentile, treasurer for Resisto- 
flex Corp., and chief engineer Irving D. 
Press have been elected vice presidents of 
the Belleville, N. J„ aviation cquipn 
manufacturer. 


for Leach Corp., Los A 
Dysart has been appointee 


Jam 


ator Co., has become a director of North- 

icen promoted by NWA to assistanTromp- 
roller, and D. H. Hardesty is new assistant 


Drs. Dean E. Wooldridge and Simon 
Ramo, founders of Ramo-Wooldridge Corp., 
have been elected to the board of Thomp- 
son Products. Inc., Cleveland. 


Changes 

Harvey H. Stackman, Jr., has been aj 

WaHhigford" Con™. at '° nS Cpa,lmen 
William L. Gore has been promoted by 
Aerojet-General Corp. to sales director for 
the Azusa (Calif.) and Sacramento (Calif.) 
Divisions. 

Marvin B. Ruffin has become director of 
•s Gyroscope 

Joseph H. 


and ship brokers. Hollywood, Calif, 

Paul Kctelscn has been appointed aircraft 
sales manager for Meletron Corp., Los An- 
geles. 

Joe Rosales has joined Pastushin Indus- 
tries, Inc., Hawthorne, Calif., as woks 

Dan G. Gilmore is new assistant factory 
manager for Chance Vought Aircraft, Inc.. 
Dallas. Also promoted: Kelly G. Smith, chief 
tool engineer; Capt. Daniel N. Logan (USN 
Ret.) and Harold L. A. Uctrecht, assistants 
to the factory manager. 

Jeffrey Sidebotham has become contract 
administrator for Pastushin Avia 

°JackK\ Ayre, former publicity 
five for Pan American World / 
been appointed to Panagra’s pub 
staff. 

H. K. Coale is new director o 


ion Corp 
represent; 


Honors and Elections 


INDUSTRY OBSERVER 

► Aeronautical research is barely keeping ahead of the demands of military 
aircraft, according to recent testimony of top scientists of the National 
Advisory Committee for Aeronautics before the House Appropriations Com- 
mittee. NACA scientists say the gap between basic research and its applica- 
tion is now so narrow that many of the current generation of highspeed 
fighters literally have been engineered in the windtunnel. 

► Merger of Rome Air Development Center and the Air Force Cambridge 
Research Center under a single top command is being considered as a means 
of better integrating their air defense activities. Merger would not involve 
physical move of RADC facilities from present location at Griffiss AFB, N. Y. 
This substantial percentage of non-air defense work at both centers is cur- 
rently an obstacle to the merger. 

► Lockheed F-104 lightweight fighter has made its first official flight, but Air 
Force, contrary to usual policy of revealing initial flights, will not let com- 
pany make announcement or comment. Reports elsewhere that the F-104 
flew the first of March were incorrect-plane was airborne only briefly during 
taxi tests. 

► First installation of Navarho, new long-distance navigation system which 
provides both bearing and distance information, will be made near the 
Rome Air Development Center. Navarho evaluation by civil and military 
agencies as a common system standard for U. S., and possibly worldwide use 
(Aviation Week Apr. 5, p. 29), is expected to begin within 12-18 months. 
Contractors have USAF requests to bid on Navarho ground equipment. 

► Titanium alloy blades for turbojet compressor rotor and stators are now 
production items. Thompson Products, Inc., is making the units for U. S. 
engine manufacturers. 

► Allison’s 3,750-eshp. T56 turboprop was first flown at end of last month 
as a nose installation in a B-17 flying test bed. Start of production buildup 
for the engine, slated for Convair C-131C and Lockheed C-130, is sched- 
uled very soon. 

► Transocean Air Lines soon will flight test a pair of jet auxiliary powerplants 
on one of its C-46 Curtiss Commandos, according to industry observers. 
Installation will be similar to that made by El A1 Israel Airlines on its 
fleet of C-46s (Aviation Week Aug. 10, 1953, p. 38). Purpose is to provide 
greater takeoff payload and safety in event of engine failure. 

► Royal Air Force is considering the use of Comet jet transports as aerial 
tankers for the Vulcan, Valiant and Victor bombers when BOAC replaces 
them with later model Comets. 

► Vickcrs-Amistrongs Aircraft Division reports 3n order for three Viscounts 
from Misrair, the Egyptian airline, bringing the total number of Viscounts 
sold to 91. Misrair expects to get delivery of its first Viscount in July 1955. 

► Civil Aeronautics Administration reports U. S. airlines had 408 transports 
on order as of Jan. 1, 1954, with 278 planes for delivery before Julv 1. 

► Air Navigation and Development Board traffic control simulator is now 
being used by CAA to develop and test new traffic control procedures for 
specific congested terminal areas such as Washington, New York, Chicago, 
Los Angeles and Miami. 

► First production F-102 was moved by truck last week from Convair, San 
Diego, to Edwards AFB. Other production models are on assembly line at 
Convair’s plant No. 2. 


► Navy has a new design competition for a one-man helicopter that can be 
dropped from aircraft by parachute. Marines want this type of an air trans- 
portable copter for reconnaissance and communications work as part of their 
new helicopter vertical-envelopment tactics. 
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Washington Roundup 


Secrecy Debate 

Defense Department’s "secret" briefings do not give 
senators on Armed Sendees Committee as much infor- 
mation as is available in the nation's press, according to 
former Air Force Secretary, Sen. Stuart Symington. 

“I get far more information, especially from weekly 
magazines and newspaper people, than I get in any brief- 
ings held in the Senate Committee on Armed Services," 
he told the Senate. "If senators cannot obtain the needed 
information in another way than by magazines, news- 
papers, and the radio, certainly it is better for them to 
know the truth in that fashion than merely to have the 
hope it will be given them by persons in charge of the 
armed forces, and by other government agencies.” 

Defense Department’s “somewhat-lcss-than-candid 
attitude,” Symington declared, “was highlighted several 
weeks ago. when the news broke-tliough not through the 
Defense Department-of the two new heavy bombers with 
which the Soviets are now equipping their long-range air 
force” (Aviation Week Feb. 15, p. 12). 

He concurred in press criticism that “it is plain dis- 
honest for the Pentagon to go on smugly boasting about 
American air striking power without at least uttering a 
warning word or two now and then about Soviet air 
atomic striking power.” 

He described as “a masterpiece of evasion" a reply he 
received, after waiting several weeks, to questions he asked 
an unnamed member of the Joint Chiefs of Staff at a brief- 

“Disagreements among the Joint Chiefs of Staff, im- 
plied before our committee,” he stated, “are subjects 
which should not be dismissed in an effort to obtain a 
type of harmony, which harmony is nevertheless not in 
the best interests of the United States.” 

Sen. Wayne Morse commented: “It is a sad state of 
affairs, when a member of the Armed Services Committee 
of the Senate tells the American people . . . that in order 
to obtain information about the state of air defense of the 
U. S., he has to rely upon magazine articles. ...” 

Next Air Show 

Air Foundation Inc., non-profit organization in Cleve- 
land headed by Fred Crawford of Thompson Products, 
probably will return to Dayton for its 1954 air show. 
Defense Department will approve and cooperate with the 
Dayton show. 

Meanwhile, Aircraft Industries Assn, will vote at its 
May 19-21 board of governors meetings at Williamsburg, 
Va., on official approval of an annual national aircraft 
show. Special committee headed by Ira Eakcr of Hughes 
Aircraft has been studying the problem of AIA backing 
for an annual air show. AIA decision will come too late to 
affect the 1954 Dayton show. 

Windtunnel Costs 

If the Senate sustains the $3.6-million cut in the oper- 
ating budget of the National Advisory Committee for 
Aeronautics voted by the House, operation of unitary plan 
supersonic windtunnels for the aircraft industry probably 
will face indefinite delay. First NACA-operatea unitary 
windtunnels now arc scheduled to begin preliminary oper- 
ations early in fiscal 1955. They will require several hun- 
dred additional people and a large amount of electric 


Air Force vs. Army Engineers 

Elevation of the USAF Director of Installations to the 
status of Assistant Chief of Staff for Installations is viewed 
as a long step in Air Force efforts to direct its base con- 
struction program. USAF construction is now handled 
by the Army Corps of Engineers. 

Maj. Gen. Lee B. Washbourne, a former Army Engi- 
neer, will report directly to the USAF Chief of Staff 
instead of working under the Deputy Chief of Staff for 
Operations. His position is now comparable to the Army’s 
Chief of Engineers. 

Official reasons for the change: 

• Installation program was falling behind the aircraft and 
personnel procurement programs in the Air Force expan- 
sion, and additional emphasis on base construction and 
improvements was necessary to insure efficient comple- 
tion of the 137-wing program. 

• Change will permit more effective administration of the 
Air Force’s $7-billion construction program and will re- 
duce the workload of the Deputy Chief of Staff for oper- 

The Corps of Engineers, which recently relinquished 
control of aviation engineers to the Air Force, appears 
to be on the run. But Washington observers are not sell- 
ing the Army Engineers short in their fight to retain 
operational control of the huge USAF construction pro- 
gram. 

Reason: The Army Engineers, generally conceded to be 
the most powerful lobby m Washington, are in charge 
of a nationwide program of flood control and inland 
waterways— the "pork barrel” bill-a grass-roots source of 
political power. 

Army Engineers exercise a potent influence over Con- 
gress because of their authority to decide the “economic 
feasibility” of such projects. Unification Act assigns 
USAF construction to the Army Engineers, and a change 
presumably would require congressional action. 

MATS Reorganization 

USAF has completed its plan for reorganization of the 
Military Air Transport Service and submitted it to 
Defense Secretary Charles E. Wilson for approval. There 
is no indication yet whether Defense Department will 
accept the USAF plan. 

National Airport Proposal 

Airline officials have had their first look at Commerce 
Department’s proposed bill to reorganize and incorporate 
Washington National Airport. Reactions have been 
mixed, but a majority is concerned that such a bill, if 
passed by Congress, could mean doubling their costs for 
use of the airport facilities. 

Based on the Hoover Commission’s 1949 recommenda- 
tion, the measure would provide a basis for using revenues 
from users of the airport to meet the cost of the operation. 

The bill would bring in a minimum addition of $700,- 
C00 annually above the $1.5 million received during each 
of the past several years. 

Budget Bureau has tentatively approved the bill pend- 
ing consideration by the carriers involved. Chief oppo- 
nents to the measure arc expected to be Allegheny Air- 
lines and Capital Airlines, both headquartered at Wash- 
ington National. 

—Washington staff 
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Air Force Develops New Production Plan 


* Initial production is held down, but accelerates after 
tests have ironed out bugs in delivered aircraft. 

* Cook-Craigie program is expected to cut costs and set 
up technically sounder development of output. 


By Robert Hotz 

A new production program is being 
applied by the Air Force to virtually all 
of its new aircraft scheduled to be built 
in quantity. 

Known informally as the Cook- 
Craigie procurement plan and formally 
as the Initial Low Rate of Aircraft 
Production Plan, it is designed to pro- 
vide for a less expensive and technically 
sounder development of an aircraft pro- 
duction program in about the same 
period of time as formerly required. 

► F-102 Production-Both the Boeing 
B-52 bomber and the North American 
F-100 fighter were put into production 
under modifications of this plan, but 
the Convair F-102 interceptor is the 
first USAF aircraft completely sched- 
uled under the program. 

Other new aircraft now in early 
phases of production coming under the 
new plan include: McDonnell F-101 
long-range penetration fighter and the 
Douglas C-133 and Lockheed C-130 
turboprop transports. 

► Low-Level Output— Basic feature of 
the new production program is holding 
output to a relatively low level (less 
than five a month) for an 18-to-24- 
month period while an extensive test 
program is conducted on the aircraft 
delivered. This test program is aimed 
at working out major bugs in airframe, 
engine and major components as quickly 
as possible so that any modifications re- 
quired can be cranked into the accel- 
erated production program. 

Under the new plan, the accelerated 
production program will not begin until 
the end of the 18-to-24-month intensive 
test period. The length of the initial 
low production period will vary with 
the type of aircraft. 

For example, an off-the-shelf-type 
transport or trainer will require very 
little testing: new fighter types repre- 
senting large technical advances will 
require about 18 months, while new 
bombers may go beyond 24 months. 

► Replacement— Tli is new program re- 
places the old development-production 


cycle that began with the hand-building 
of experimental prototypes, flight test- 
ing and then tooling for quantity pro- 

During the press of international 
crises, this cycle frequently was com- 
pressed so that production was begun 
almost before an experimental proto- 
type had time to fly. As a result, hun- 
dreds of an aircraft type were produced 
before the flight test program uncovered 
defects that would require major modi- 
fications. 

The only choice when this developed 
was the retro-fit modification program 
that consumed time and money on a 
large scale and often resulted in ground- 
ing combat groups already equipped 
with the defective aircraft. 

► Windtunnel Work— The new cycle 
eliminates experimental tooling, proto- 
types and drawings. First aircraft are 


built with production-type tooling 
from production drawings. One of the 
reasons this now is possible is the exten- 
sive windtunnel facilities available for 
private aircraft contractors. 

By doing a major portion of the engi- 
neering of new designs in company and 
government-operated windtunnels, it is 
possible to get an initial flight article 
that performs extremely close to engi- 

windtunnel work. 

► Tests Complex— Beginning produc- 
tion tooling from the first phase of 
the development production cycle saves 
about 18 months’ time in tooling over 
the old method. This time is devoted 
to building aircraft primarily for an 
extensive and accelerated test program. 
Modem aircraft now are so complex 
that instead of a pair of experimental 
prototypes formerly used, nearly 50 air- 
craft are necessary for a complete test 
program. 

With the process of production tool- 
ing, low-rate production and flight test- 
ing taking place simultaneously, it is 
possible to reach a decision toward the 
end of the low-rate production period: 
• Whether the large-scale production 
program should be scrapped because of 
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technical deficiencies in the aircraft or 

• What modifications will be required 
for the large-scale production. 

• When this program can begin to 
deliver combat-ready equipment to tac- 
tical units. 

► F-86 Gamble— Under the old method 
of production, it was possible to pro- 
duce a large number of aircraft in the 
18-to-24-month period of initial pro- 
duction, but usually most of these air- 
craft were not combat-ready and had to 
be sent through a modification center 
before they were ready for tactical use. 

One of the major exceptions to this 
rule was the F-86 when USAF gambled 
on volume production of a technically 
advanced aircraft type and emerged 
with a relatively bug-free, highspeed 
fighter in sufficient quantity to at least 
hold off the Russian MiG-15 in Korea. 


In the new program, USAF regards 
its research and development money 
expended on new aircraft types as essen- 
tially risk money. By keeping initial 
production low until sufficient actual 
performance data can be obtained, it 
avoids risking large quantities of pro- 
duction funds on steel speculative prod- 

► ‘Resole Old Shoes’— Under the new 
system, if USAF decides to abandon a 
project before accelerated production 
begins, it has lost only its development 
money and some production tooling 

But under the old system, USAF 
already had accumulated a large pro- 
duction inventory of unusable items by 
the time technical deficiencies become 
apparent and the tendency was to try to 
“resole old shoes" with a modification 
program instead of washing out the pro- 


gram and switching money to more 
promising developments. 

The slow initial production plan pro- 
vides USAF with a method of develop- 
ing new aircraft and its equipment on a 
technically sounder and less expensive 
basis within the same time period and 
also provides a basis for fast expansion 
in event of emergency. For example, 
while the F-102 is scheduled for rela- 
tively low-rate production for some time 
ahead, bulk of production tooling al- 
ready has been installed and in event of 
an emergency the production rate could 
be shifted into a swift climb without 
any of the major problems that charac- 
terized the post-Korean production ac- 
celeration. 

► Definite Goal— Another advantage for 
USAF is that in the current period of 
a buyers’ market for military aircraft, 
it gives the military a better opportunity 



HOW SLOW INITIAL PRODUCTION PROGRAM would apply to a new interceptor is shown in this chart, defining test program for 
various components. Plane is the imaginary F-199 supersonic interceptor. The F-199's theoretic:!] fire control system is designated MG-59. 
Because of promising progress in turbojet engine developments, the F-199 is shown to be initially powered by the imaginary J99 engine 
but later phases into the J100 when acceleration of production starts. 
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to evaluate new products before com- 
mitting large-scale production funds. 

USAF also believes the plan will give 
the contractor a more definite goal to- 
ward which to direct his planning on 
new equipment programs and will result 
in a more stable operation for the air- 
craft industry. 

► Orderly Cycles— It also will prevent 
both the prime contractors and sub- 
contractors from accumulating large in- 
ventories of unusable tooling, material 
and parts made obsolete by the “crash'' 
modification programs of the past. Un- 
der the new program, initial modifica- 
tions will be made during the low-vol- 
ume production program. Generally, 


Human Factors 


Human beings cannot be displaced 
by gadgets at the present time for the 
operation of major air weapons systems. 
Col. Don Flicldngcr told the 25th an- 
nual convention of the Aero Medical 
Assn, in Washington, D. C. 

Col. Flickinger, director of research 
for the USAF Air Research and De- 
velopment Command, said the human 
being still is superior to electro-mechani- 
cal gadgets for operating air weapons 
because of lower cost, less weight and 
more technical “know-how." 

► Vital Link— "The tremendous ad- 
vances made in aeronautics and elec- 
tronics have greatly increased the opera- 
tional potential of the manned aircraft 
system but, at the same time, have 
made the crew member a link of more 
vital importance to the system than ever 
before," he said. 

"Accepting this essentiality of the 
human element, we additionally must 
accept the necessity for careful planning 
towards his optimal integration into the 
total weapons system. . . . Any perform- 
ance capability researched and engi- 
neered into the hardware of a weapon 
which is over and above the capability 
of the crew member to use is wasted, 
not only in terms of potential advan- 
tages over the enemy but also in terms 
of scientific and technical effort.” 

► Human Engineering— Flickinger de- 
scribed the work of a specific ARDC 
human factors team assigned to the 
Boeing B-52 Stratofortress as an example 
of how human engineering is applied 
to a specific weapon. The human fac- 
tors team for a specific weapon is 
organized about six to eight months 
before the formal mockup time on the 
weapon and is charged with complete 
responsibility of conducting the pre- 


this type of modification does not in- 
volve basic tooling changes. 

Modification programs of the future 
are expected to be orderly cycles of in- 
stalling "state of the art” improvements 
into aircraft types at regular intervals in 
order to prolong their life in the active 
USAF inventory. 

The initial low-rate production plan 
was developed about three years ago 
as part of the USAF “new look" at its 
development and production problems 
on new weapons systems. 

Gens. Laurence Craigie, Donald Putt 
and Orval Cook generally are credited 
as being principally responsible for ac- 
tivating the plan. 


mockup human factors technical inspec- 

A typical human factors team is 
headed by a flight surgeon, physiologist 
or rated engineering officer and has the 
following members: anthropologist, 

physiologist, bio-physicist, personal 
equipment officer, aircraft contractor 
representative, and a representative from 
USAF command scheduled to use the 
weapon. Observers from ARDC 
Human Factors Directorate, USAF 
Flight Test Center, Flight Safety Direc- 
torate and subcontractors are assigned 
to work with the team. 

► Early Detection— As a result of the hu- 
man factor studies made on the B-52 
and its crew operations, a number of 
deficiencies were uncovered that form- 
erly would have gone uncorrected until 
they appeared much later during actual 
operational use of the plane. 

Most of the defects could be cor- 
rected by the contractor without delay- 



FLICKINGER: Man is the vital link. 


ing production schedules or increasing 
costs, and 85% of the human factors 
team recommendations were incor- 
porated in the B-52 by Boeing engineers 
despite the fact that the full-scale in- 
spection was made after formal mockup 
inspection had been finished and pro- 
duction of the aircraft had begun. 

Among the changes made in the B-52 
for human factors considerations were: 

• Warning bell for emergency escape. 
With the pressure helmet on, the old 
system of using an auditory signal to 
signal an emergency bailout situation 
no longer is adequate because, with the 
pressure suit helmet on, the crew mem- 
ber cannot hear the signal. 

Corrective action: Installation of a 
blinking red light in plain view of the 
crew member to provide visual orienta- 
tion of the emergency. 

• Relocation of instruments. Some of 
the mission’s critical instruments, such 
as PDI, were visible optimally to the 
pilot but not the co-pilot. If for any 
reason the pilot were rendered non- 
functional, the co-pilot would have dif- 
ficulty completing the mission from the 
right-hand seat. 

Corrective action: Central panel lo- 
cation of these indicators, where both 
the pilot and co-pilot can see them 
equally well. 

• Crew movement in walkways. It was 
noted that crew members with flight 
gear on had considerable difficulty get- 
ting through the various walkways be- 
tween various compartments. Under 
normal or emergency conditions, this 
delayed movement of the crew within 
aircraft could lead to loss of life or un- 
necessary loss of aircraft. 

Corrective action: Provide suitable 
hand holds strategically placed in walk- 
ways to provide means of propelling 
oneself from one space to another. 
Elimination of sharp comers and edges 
that might cause crew injury in rapid 
movement through walkwavs. 

• Tail gunner’s work space. The work 
space of the tail gunner was so designed 
that he had extreme difficulty in getting 
in and out of his seat with required 
equipment on. In addition, he could 
not look into the scope and at the same 
time operate the control handle freely 
due to impingement of knees on control 
handles. This restricted his freedom of 
movement and materially reduced his 
functional efficiency in performing the 
job. Cramped position predisposed to 
early fatigue and made it extremely dif- 
ficult to get out of his station under 
emergency conditions, by any means 
other than jettisoning the tail cone. 

Corrective action: Repositioning of 
seat and gun mount with recessing of 
surrounding components. 

• Radar control accessibility. The ad- 
justment controls for the synchronizer 
and pedestal amplitude in the SN-47/ 
APS-23 were situated too far away from 


Man Still Superior to ‘Gadgets’ 

Aero Med meeting hears how ARDC tailors a weapon 
such as the B-52 to human capabilities and needs. 
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the bombardier, requiring him to un- 
fasten the seat belt and get out of his 
seat in order to adjust these controls. 
While adjusting them he could not 
look simultaneously at the face of the 
radar scope. In addition to being a very 
poor functional arrangement, it created 
a slight hazard to the crew member in 
that he is temporarily out of his ejec- 
tion seat and appreciable time would be 
required to reinstate and readjust him- 
self back into position ready for emer- 
gency ejection. 

Corrective action: Relocation and re- 
design of controls. 

► Functional Effectiveness-Col. Flick- 
inger said experience gained by human 
factors team activities on tne B-47, 
B-52, F-86, F-100 and other weapons 
systems indicates that, no matter how 
carefully each individual crew member 
is studied, the true and final evaluation 
of total crew capability to operate the 
system as required cannot be accom- 
plished prior to the pre-mockup inspec- 

At that time, an actual crew with 
full equipment must be checked out on 
a closely simulated operational mission 
to determine their functional effective- 
ness both as individuals and as a total 

► Changes Practical— With the excep- 
tion of structural changes in the basic 
airframe or major components, experi- 
ence also has indicated it almost never 
is too late to incorporate some allevia- 
tion of an undesirable crew situation, 

P rovided the basic human factors data 
)r the change exists in a form the con- 


The Air Force lost one of its greatest officers 
with the death Apr. 2 of former USAF 
Chief of Staff Gen. Hoyt S. Vandenberg at 
the age of 55 following a long illness. This 

a tired Vandenberg catching a brief rest at 
a Senate Appropriations Subcommittee hear- 
ing in Washington June 5, 1953, during 
which he challenged the new Administra- 


tractor can apply and there is unanimous 
agreement between ARDC, the using 
command, and the contractor on the 
need for the change. 

Flickingcr reviewed the progress 
made to date in developing human fac- 
tors work by ARDC and applying it to 
the entire development cycle of the 
weapons system. He cited tne following 
major deficiencies still remaining in 
human factors work: 

• Lack of fundamental data in the 
human factors field that is available to 
engineers in usable form. 

• Lack of a comprehensive plan for 
collection, accumulation and dissemina- 
tion of data to working groups of sci- 
entists and engineers. 

• Lack of training programs, either 
military or academic, directed toward 
greater integration of common knowl- 
edge and skills required by life and 
engineering scientists to prepare them 
for work in the highly complex field of 
man-machine optimum performance. 

Airpower Fight 

• GOP senator challenges 
Democratic criticism. 

• Ferguson says buildup 
‘making real headway.’ 

The congressional airpower fight has 
moved forward with a rebuttal by Re- 
publican Sen. Homer Ferguson to a 


what he termed the "one shot” 143-wing 
USAF program. Funeral services for Van- 
denberg were held in Washington’s National 
Cathedral with President Eisenhower lead- 
ing the host of attending officials. Burial 
was in Arlington National Cemetery with 
formations of F-84 and B-47 jets overhead 
in final tribute. His term as USAF Chief of 
Staff from April 1948 to June 1953 climaxed 
a 30-year military career. 


speech by Democratic Sen. Stuart Sym- 
ington criticizing the Administration 
for delaying two years the attainment ot 
a 126-wing combat force, (Aviation 
Week Apr. 5, p. 10). 

Ferguson, chairman of the Military 
Appropriations Subcommittee, declared: 

“Any belief that our air readiness has 
been delayed two years, or that we could 
have had 143 wings (126 combat and 
17 transport) by June 30, 1955, is 
based on the dreams of three years ago 
and not on the realities of the situation 
then, or any time since then. What 
we have now is a solid program which 
is making real headway.” 

► Obligation Criteria— Ferguson said 
the fact that USAF has made a net ob- 
ligation of only SI 00 million against 
its procurement funds since the start 
of fiscal 1954 last July is due to con- 
siderable extent to a more rigid criteria 
as to what constitutes an obligation. 

"During past years the anticipation 
of an obligation was in some cases suffi- 
cient basis for the Air Force to record 
the amounts as if they were actually 
obligations— in other words, contracted 
for," he said. “During the past months, 
it has been necessary to delete from the 
obligation records many of the amounts 
previously recorded as obligations.” 

Ferguson challenged Symington’s 
statement that, although the Soviet air 
force is now more than one-half jet- 
equipped, “under the Administration’s 
new airpower program, our own air 
units— Air Force, Navy and Marine- 
will not be 50% jet-powered until 
1957, three years from now.” 

► Cancelation Explained— The GOP 
senator declared: "Our Air Force com- 
bat wings today are 80% jet-equipped 
and will be 94% jet-equipped by the 
end of fiscal 1955- Similarly, the Navy 
and Marine fleet combat units are cur- 
rently 50% jet-equipped and this pro- 
portion will increase materially during 
the next several years.” 

Cancelation of 965 planes, Ferguson 
reported, “was made by the Air Staff 
of the Air Force because the planes 
were found to be excess of the needs 
of a full 143-wing program. In short, 
the program was not properly arranged. 

“The bulk of the funds which had 
been programmed for the planes elimi- 
nated has been channeled into in- 
creased procurement of our latest and 
finest long-range heavy bomber, the 
Boeing B-52, and the most advanced 
day fighter that is ready for production, 
the North American F-100, a faster, 
more powerful version of the F-86. The 
balance of these funds will be used for 
the procurement of even more modem 
aircraft." 

Ferguson said Symington’s view “are 
in direct conflict with the President and 
chairman of the Joint Chiefs of Staff, 
and I, for one, intend to place reliance 
on their views.” 



General Vandenberg Dies 
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New Copter Firm 

* Fairchild adds American 
Helicopter as division. 

• Plastics, pulsejet projects 
are included in purchase. 

Purchase of American Helicopter Co. 
by Fairchild Engine & Airplane Corp. 
(Aviation Week Mar. 1, p. 7) gives 
the transport plane builder an entry 
into the U. S. Army Transportation 
Corps’ expanding copter development 

American Helicopter, now operating 
as a division of Fairchild E&A, also pro- 
vides the company with interests in de- 
velopment of wingtip-mounted copter 
powerplants, stainless steel honeycomb 
structures and fibrous-glass reinforced 
plastics-keynoting Fairchild’s contin- 
ued diversification. 

Last November, Fairchild acquired 
the Speed Control Division, which 
makes speed and torque control devices 
for industrial machines. The firm long 
has operated missiles, aircraft acces- 
sories, engine and airframe divisions. 

► Pulsejet Copters-American currently 
is producing five XH-26 single-place 
pulsejet-powered copters for the Army, 
with delivery scheduled for fall of 1954. 

The new Fairchild Division also is 
developing a rotor powerplant svstem 
for an 8,000-lb.-payload caigo helicop- 
ter, involving study of a pulsejet engine 
and complete preliminary design of a 
copter meeting Army’s requirement for 
a three-ton-payload aircraft (see artist’s 
sketch). 

► Prime Contractor— 1 The copter builder 
has three facilities totaling 80,000 sq. 
ft. General administrative and engineer- 
ing offices are at Manhattan Beach, 
Calif.; plastics development is handled 
at Costa Mesa, Calif., and powerplant 
whirl test activities are concentrated at 

The firm has been an Air Force 
prime contractor in copter and engine 
development since 1949. 

Corwin D. Denny, formerly president 
and general manager of AHC, has be- 
come general manager of Fairchild’s 
American Helicopter Division, and 
Howard E. Roberts, vice president-en- 
gineering, continues as director of op- 

Airlines Delinquent 
On AF Gas Payments 

Senate Armed Services Subcommit- 
tee investigation has learned that 18 
airlines were on USAF books on Apr. 1 
as delinquent in amounts of $1,000 or 
more. The Senate hearings disclosed 

AVIATION WEEK, April 12, 1954 


THREE-TON PAYLOAD COPTER is one of design projects of new Fairchild division. 


that in many cases USAF was not 
aware of what airlines owe it money 
for fuel purchases (Aviation Week 
Apr. 5, p. 15). 


The firms listed as delinquent: 
Continental Charters, $30,327; 
Miami Airlines, $16,616; Federated 
Airlines, $5,684; U.S. Overseas Air- 




lines, $45,131; U.S. Airlines, $142,496; 
Connor Air Lines, $64,004; Lake Cen- 
tral Airlines, $38,1 86; Regina Cargo 
Lines, $1,860; West Air Transport, 
$2,951. 

Associated Air Transport, $12,563; 
Great Lakes Airlines, $1,464; North 
American Food Carriers, $12,885; 
Economy Airways, $7,416; Peninsular 
Air Transport, $1,746; Air Transport 
Associates. $7,211; California Air 
Charter. SI. 504; Meteor Air Transport, 
$10,718; S.S.W., $9,988. 

PAA Expects Credit 
Plan to Boost Traffic 

Pan American World Airways expects 
a 25% increase in passenger traffic this 
year as a result of its new “pay later” 
plan, whereby aircoach passengers are 
permitted to pay for tickets in monthly 
installments (Aviation Week Mar. 29, 
P- 7). 

Scheduled to go into effect May 1, 
the plan will cover flights from "the 
U. S. to any of the 83 countries served 
by Pan American or its affiliated com- 
panies. A 10% down payment buys the 
ticket, with the balance payable over 20 
monthly installments. 

Financing may cover all charges on 
an international tour, or on the air 
fare alone. On pre-arranged tours, it 
may include surface transportation, 
hotels, special accommodations and 
sightseeing. 

► Air Travel Bid-Several factors influ- 
enced PAA’s adoption of such a plan, 
says Willis G. Lipscomb, vice presi- 
dent traffic and sales: 

• International travel has not been at- 
tracting its fair share of the consumer’s 
disposable income. 

• Travel competes for the consumer 
dollar with automobiles, television sets, 
home appliances and other such luxury 
items— all merchandized on a time-pay- 

• Installment buying has become an 
integral part of the American economy 
in almost all phases of consumer buying. 

Aerojet Buys French 
Jet Thrust-Reverser 

Aerojet-General Corp., Azusa, Calif., 
has completed a licensing agreement 
with Snecma to build the French engine 
manufacturer’s jet thrust-reversing de- 
vice in the U. S. 

The Snecma thrust-reverser is appli- 
cable to any turbojet engine. Aerojet 
says, and is designed to stop a jet plane 
in about half the distance normally re- 
quired. 

Former Secretary of the Navy Dan 
Kimball, now Aerojet-General presi- 
dent, says, “This thrust-reverser pro- 
vides a companion product to our al- 


ready developed jet-assist takeoff unit 
for safe aircraft takeoffs." 

Briefly, the Snecma unit uses an air 
blast piped from the plane’s compressor 
to divert the jet flow into annular baf- 
fles, which complete the reversing sys- 
tem. The unit is completely retractable 
and controllable by the pilot (Earlier 
details of the Snemca device were car- 
ried in Aviation Week June 8, 1953, 
p. 40 and Jan. 25, p. 58). 

Snemca has flight tested its thrust- 
reverser in a de Havilland Vampire jet 
fighter powered by a DH Goblin. 

Several other companies, notably 
Boeing Airplane Co. and de Havilland", 
are known to be developing jet reversal 
units for braking purposes. 

C-46 Fixes 

• CAB submits two plans 
for air industry study. 

* ATA favors $65,000 
modification proposal. 

Civil Aeronautics Board last week 
submitted two proposals for modifica- 
tion of Curtiss C-46 aircraft to the 
aviation industry for comments before 
deciding which will be approved for 
certification of the transport. 

Industry will have a chance to study 
the proposals of Aircraft Engineering 
Foundation, estimated to cost $15,000 
for each C-46, and that of Air Carrier 
Engineering Services, expected to cost 
approximately $65,000 per airplane. 
►ATA Backs ACES— AEF, an organiza- 
tion of 31 operators owning 110 C-46s, 
has been studying the modification 
problem at Los Angeles, since last Au- 
gust with cooperation of Civil Aeronau- 
tics Administration. 

Air Transport Assn, is backing the 
ACES proposal, which it finds more 
effective in revamping the C-46 to meet 
current safety requirements. 

ATA is interested in the C-46’s fu- 
ture because Resort Airlines, a mem- 
ber, has nine of the transports in opera- 
tion and is interested in the Miami 
company’s modification. 

► Waiver Seen— Norman H. Golden, 
vice president of ACES, says his modi- 
fied C-46 meets the Civil Air Regula- 
tions requirements except for the para- 
graph “which requires a windshield thaf 
will stand, without penetration, the 
impact of a four-pound bird when the 
airplane is operating at maximum 
cruising speed.” 

ACES points out this is not a require- 
ment for the Douglas DC-4 and Lock- 
heed Constellation and, “since there 
have been to our knowledge no C-46 
mishaps caused by a collision with a 
bird, it is felt that this paragraph can be 


waived with no resultant decrease in 
safety standards.” 

CAB has extended until July 1 the 
exemption of the C-46 from recertifica- 
tion requirements under the transport 
category of CAR. A previous exemption 
expired Mar. 31. Industry probably will 
be given until July 1 to comment on 
the proposals submitted. 

► Tests Scheduled— AEF has been flight 
testing its modified C-46 since Mar. 1 5 
at Los Angeles. It will be ready for 
certification tests in about two weeks. 
CAA Administrator Fred B. Lee, on a 
recent visit to the coast, checked out 
in the airplane. 

Golden says the ACES C-46 will be 
ready for flight testing by mid-May. 

AEF recommends that all C-46 air- 
craft used in commercial service comply 
with its modification rules bv Mar. 31, 
1955. 

► Differcnccs-Big difference between 
the two proposals is the modification of 
the engines and nacelles. AEF has mo- 
dified the nacelle in order to add new 
methods of engine cooling and fire pro- 
tection. This gives each engine (Pratt 
& Whitney Aircraft R2S00-75) from 
5% to 8% more power, AEF finds. 

ACES proposes to replace the 
R2800-75s with the R2800-34s, also 
powering the Convair 240 and Douglas 
DC-6, in addition to modification of 
the nacelles. The Engineering Service 
figures the engines can be purchased, 
modified and installed for $15,000 each. 

The Miami firm also wants to replace 
the C-46’s two propellers with the Ham- 
ilton Standard 33E60/68899-9 for bet- 
ter performance and less vibration. Cost 
for two props will be $7,500. 

In addition to the companies here 
and abroad that operate the C-46, 
USAF is vitally interested in the modi- 
fication proposals. Air Force owns 370 
C-46s. 

CAA Studies Viscount 
For U.S. Certification 

Preliminary certification studies of 
the Vickers-Armstrong turboprop Vis- 
count are being made by Civil Aeronau- 
tics Administration technicians while 
awaiting an invitation from British Air 
Registration Board to send a team to 
England for a complete investigation. 

Trans Caribbean Airways asked CAA 
to certificate the British transport since 
TCA is in the process of ordering two 
Viscounts at a cost of about $750,000 
each. The irregular airline plans to op- 
erate the transports over U. S. routes, 
requiring CAA certification. 

Trans Caribbean president O. Roy 
Chalk has received a contract from 
Vickers for delivery of the Viscounts in 
early fall of 1955. He plans to go to 
England in May to conclude negotia- 
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Missile with a “one track mind” 

. . . Bomber Defense 


Defensive guided missiles launched from super- 
sonic aircraft will depend upon electronic marvels 
that come as close to simulating human intelli- 
gence as any mechanism ever devised. Important 
functions of these “weapons of the future” are 
typical of those entrusted to systems made by 
Arma Corporation. 

Complex electronic and electro-mechanical con- 


trols from Arma are an integral part of many of 
America’s most advanced weapons. In basic re- 
search, design, development and manufacture, 
Arma Corporation has worked in close coopera- 
tion with the Armed Forces since 1918-and more 
recently, the Atomic Energy Commission. Arma 
Corporation, Brooklyn, N. Y.; Mineola, N. Y. 
Subsidiary of American Bosch Corporation. 
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■LICTRONICS FOR CONTROL 


1953 Annual Reports 


impany 


Bell ... 

Boeing . . . 

Convair 370,703,232 

Curtiss-Wright. 438,728,482 

Douglas 874,515,463 

Fairchild E&A 170,541,543 
Lockheed .... 820,467,000 

Martin 208,006,538 

North American 634,688,156 

Republic 411,810,885 

United Aircraft 817.557,39': 


390,997,843 

326,183,643 

522,619,409 

142,023,910 

438,122,000 

143,999,382 

315,270,855 

412,235,088 

667.769,234 


5456.800.000 

2.357.000. 000 

1 . 000 . 000 . 000 ' 

771,750,000’ 

2,214,000,000 

321.000. 000 

1.408.808.000 

550.000. 000' 

958.000. 000 


$446,000,000 

1.648.000. 000 

1 . 000 . 000 . 000 ' 

730,500,000 

1,840,000,000 

310,000,000 


Reports Reveal Air Industry Gains 

Annual statements point up sharp climb in production 
and sales, tell progress on new military projects. 


Continuing production gains achieved 
by the U. S. aircraft industry last year 
are reflected in a sharp upswing in 1953 
sales noted in annual reports recently 
distributed by Boeing Airplane Co., 
Lockheed Aircraft Corp., United Aircraft 
Corp., Curtiss-Wright Corp., Glenn 
L. Martin Co., and Bell Aircraft Corp. 

By far the biggest jump recorded over 
1952 by any of these plane builders was 
marked by Lockheed, reporting a nearly 
two-fold increase in dollar sales last 
year: a record 5820,467,000, compared 
with 1 952’s 5438,122,000. 

Boeing’s sales neared the billion-dollar 
mark, totaling 5918,245,946. The pre- 
vious year’s sales were 5739,010,214. 
Highlights from the annual reports: 

• Bell Aircraft delivered its 1 ,000th heli- 
copter in 1953, and before the year’s 
end its copters logged more than a 
million flying hours in more than 40 
countries. 

Model 47G was approved by Civil 
Aeronautics Administration for 600-hr. 
operation between major inspections. 
The Navy HSL-1 anti-sub copter as- 
sumed the dominant role at the Fort 
Worth Division. Parts were procured 
and construction started on the XV-3 
convertiplane prototype. 

The company used 382 outside sub- 
contractors to build 517 million worth 
of components. An electronic remote 
control svstem. developed by Bell and 
used on the Chance Vought Regulus 
guided missile test program, has per- 
mitted as m3ny as 15 safe test flights 
on a single Regulus. saving millions 
of dollars on these ordinarily expendable 
units. 

Bell received two important liquid- 
fuel rocket engine contracts from two 
major missile builders last year. The 
majority of the firm’s work is on com- 


plete systems embodying rocket cham- 
bers, propellant tanks, all control 
systems, turbine pump, valves and all 
propellant lines from tanks to the en- 
gines. Rocket engines were produced on 
a quantity basis and included one, two 
and three-chamber units. 

• Boeing Airplane currently is studying 
a requirement for a second highspeed 
windtunncl capable of higher ranges 
than its current transonic and low- 
supersonic facility. 

Production-wise, the company’s larg- 
est single program in terms of dollar 
sales involved the B-47 Stratojet, of 
which more than 600 were delivered 
from Wichita in 1953. B-47 production 
rates, which achieved their peak last 
year, will drop slightly this year. 

A contract to initiate production de- 
sign of the Boeing F-99 Bomarc pilot- 
less interceptor has been received. 

Future development of a broader 
market for Boeing’s small turbine, now 
entirely military, is under study. The 
amount of money and effort to be de- 
voted to this facet of the firm’s activities 
is being evaluated. 

• Curtiss-Wright spent 546.974,335 on 
research, development and engineering 
activities, compared with 1952’s $35,- 
695.098. 

New orders last year brought to 10 
the number of airlines using C-W elec- 
tronic equipment, and the Simulator 
Division’s backlog climbed to the high- 

Thc Propellor Division has received 
a contract for a new piston-engine pro- 
peller, which it is putting into produc- 
tion this year. 

Orders for the Wright Turbo Com- 
pound piston engine brought to 25 the 
total number of airlines using the 
powerplant. The J65 Sapphire went 


into service operation on USAF planes 
during 1953, with production scheduled 
for four military types in addition to 
use in four other classified planes. 

• Lockheed Aircraft has orders for 88 
Super Constellations with spares and 
plans to deliver the transport to 17 air- 
lines in 1954 and 1955. 

Production of the all-weather, semi- 
automatic F-94C Starfire jet fighter will 
be completed this spring, leaving the 
company without a fighter in production 
for the first time in 15 years. The 
XF-104 area superiority type is under- 
going evaluation. P2V output will con- 
tinue through 1955 at a declining rate, 
and T-33 trainer production is sched- 
uled through 1955- 

Thc company says it has spent 
110,000 man-hours of study, construc- 
tion and testing on straight-wing versus 
sweptwing research and 52,000 man- 
hours on determining the positioning 
of jet engines on transports. 

• Glenn L. Martin climbed to the best 
financial position achieved over the last 
six years. "Substantial” deliveries were 
made to the Navy of the P5M-1 Marlin 
anti-sub flying boat, and orders have 
been received for the improved, T- 
tailed P5M-2. First production P5M-2 
is scheduled to come off assembly lines 
shortly. A modified version of the 
Marlin is being delivered to the Coast 
Guard for search and rescue. 

The first of a number of RB-57A 
black-painted, twin-jet reconnaissance 
planes were completed and put through 
tests prior to delivery to USAF. 

• United Aircraft's Pratt & Whitney 
Aircraft Division produced more power 
in complete jet engines than in piston 
types. 

Output of J57s is scheduled to in- 
crease this year, and production of J48 
engines will taper off in 1954. The 
5,700-hp. T34 turboprop engine, flown 
in a Douglas YC-124. this summer will 
power a military Lockheed Super Con- 
stellation 

Powerplant availability for the 
Chance Vought F7U-3 Cutlass, sched- 
uled for Westinghouse J46s, “continues 
to be a serious problem,” UAC notes, 
but sufficient improvement has been 
made to permit first Cutlass deliveries 
to Navy and “to commence reducing 
the pool of engine-less aircraft already 
constructed and stored." 

The Vought Regulus missile pro- 
gressed from a research and develop- 
ment project to a production program 
with flights being made bv Navy per- 
sonnel in fleet training and operational 

The company says direct foreign 
shipments this year will be less than 
in 1953 and. until currently govern- 
ment-restricted P&WA engines and 
Hamilton Standard products are re- 
leased for export, it will be unable to 
compete with foreign industry. 
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Save 2 A of your 
Wire Twisting Costs 

with ROBINSON 
WIRE TWISTERS 

Manufacturers, sub-assembly 
plants, airlines, military bases, 
research, and overhaul organiza- 
tions all over the world are now 
safety wiring 3 engines, with the 
split-second whirling action of the 
Robinson Wire Twister, in the 
time required for one by any other 
method. Savings up to Si do per 
engine are enough to pay for 8 
twisters. 3-tooIs-in-l : pliers, cut- 
ters, twister. 12" and 9" length. 
$19.50 ea.— $18.50 ea. in doz. 
FOB Sacramento. Unconditionally 
guaranteed. Write for details. 

RALPH C. ROBINSON GO. 

North Sacramento 15, Collf. 


New HI-LO 
Temperature 
Test Chamber 
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New Copter Airline 
Forms in San Diego 

A newly organized helicopter airline, 
known as San Diego Airways, has ap- 
plied for Civil Aeronautics Board per- 
mission to operate copter passenger and 
mail service over three routes in the 
San Diego, Calif., area. 

The company plans to compete with 
the San Diego Transit System bus lines 
for commuter traffic and act as a feeder 
service for airline passengers. The three 
planned routes would serve: 

• La Jolla, Del Mar, Encinitas, Ocean- 
side, Fallbrook, Rancho Santc Fe, Es- 
condido and Vista. 

• Borrego, Julian, El Cajon and La 
Mesa. 

• National City, Chula Vista, San 
Ysidro, Ocean Beach and Coronado. 

Indications arc that Lindbergh Field 
Municipal Airport, one mile from down- 
town San Diego, will be the copter 
line's base of operations. 

The firm is headed by Charles H. 
Richards, a San Diego investor. Other 
officers are local bankers and attorneys. 

USAF Commission 
To Pick Academy Site 

A five-member commission to be ap- 
pointed by the Secretary of the Air 
Force will select the site for a USAF 
academy. 

If the commission's decision is not 
unanimous, it will, by majority vote, 
recommend three sites to the Secretary, 
who will make the final choice. 

Congress has completed action on 
legislation authorizing the academy, and 
appointment of the selection commis- 
sion is expected soon. 

► Likely Locations— Extensive studies 
have been made over the past few 


years of possible sites and should facili- 
tate the commission’s task. 

Seven locations considered most de- 
sirable by a former study group: Camp 
Beale, Calif., near Marysville; an area 
near Colorado Springs, Colo.; a location 
near Madison, Ind.; one near Charlotte, 
N. C-; and sites near Grapevine and 
Randolph AFB, Tex. 

► Fund Difficulties?— The academy bill 
passed by an overwhelming majority of 
329 to 36 in the House, and by voice 
vote in the Senate. 

USAF’s request for academy funds, 
however, may run into difficulty in the 
House Appropriations Committee. Rep. 
John Taber, chairman of the commit- 
tee, and Rep. Errctt Scrivner, chair- 
man of the Subcommittee on the Air 
Force, both voted against authorizing 
the academy. 

► Temporary Setup— USAF plans to 
start with a temporary academy, located 
at an existing air base near the per- 
manent site. First class of 300 would 
enter in July 1955, second in July 1956. 

By July 1957, it is hoped construc- 
tion of the permanent academy will be 
far enough along to transfer these two 
classes and enter a third. 

Air Force expects eventually to obtain 
600, or 50%, of its annual intake of 
career officers from the academy. 

U.K.’s Pacific Airlines 
Begin Reorganization 

(McGraw-Hill World News ) 

Melbourne— British airlines in the 
Pacific are beginning a complete reor- 
ganization that will merge some air 
carriers and realign services operated by 
the United Kingdom, Australia and 
New Zealand. 

U.K. government pushed the program 
by insisting on ratification of a reor- 
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Facts about 
HELI-COIL inserts 
in the 

aircraft industry 


ire. Wound 


What they are 
Hell-Coil* screw thr 
cision-formed coils c 
phosphor bronze s 
tapped holes, they ft 
corrosive, strip-prool 
■shing strength. 

How they cut weight 

sium when protected by Heli-Coit inscr 

smaller, fewer, shorter cap screws for r 
quired strength. Fewer or shorter ca 
screws mean savings in fastening-weigh 
through lighter^ bosses, thinner flange 

What they are for 

^ AS ORIGINAL COMPONENTS: Hel 

lighter fastenings, corrosion-proof, wea 
proof, threads in all assemblies. Thus yc 
find Heli-Coit inserts throughout ' 
engines, airframes. 


from 

panels. 

FOR PRODUCTION SALVAGE: 
When conventional tapped holes are dam- 
aged in production, restore them on the 
line with Heli-Coit inserts. Get better- 
than-original strength with no increase in 
■ ' telltale signs of re- 




FOR SPEEDY REPAIRS: 
tapped threads are fouled up b; 
stripping, or corrosion in service 
them in minutes on location in ■ 
field with Heli-Coit inserts. 

No welding— no plugging — no se 

For useful tips, use the coupon I 
subscription to "Heir-Call" in wl 
publish latest news on what oth 


iwer tools. Install in a L... 

e thread protection forever. Can b 
>r plastic. 


iy metal, wood ot 
er method is 
e and practical. 


All si i 


s, salvage throadinj 
■id types 

d Coarse, Natio 


Available fc 

Fine and Unified threads, pipe threads a 

spark plug threads. They arc made in all 
standards sizes and lengths for assemblies 
requiring Class 3, 3B, 2 or 2B fits. 

Best time to put Heli-Coit inserts benefits 
to your use is right at the designing 
board, as many leading manufacturers are 
doing. But to convince you of their many 
advantages ask for a working demonstra- 
tion right on your production line. Write 
today! Complete information and engi- 
neering data is available in the Heli-Coit 
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Kearfott developed Servo Motors 

. . . in production 


B From 25 
C Plain Sh. 


a 


r 



.L 

B — - — 


Characterized by very low rotor inertia, low time constants and high 
stall torque, Kearfott Servo Motors are available for your most exacting 
requirements. Unitized housing and stator construction makes possible 
optimum performance under extreme environmental conditions. 

For either 26 or 115 volt, 60 or 400 cycle excitation, stall torque values 
range from .30 to 3.5 oz.-in. Geared Servo Motors in the same diameters 
can be provided with reduction ratios ranging from 10:1 to 300:1. 
Various Motor-Generator combinations provide Vi to 3.1 volts per 1000 
R.P.M. with linearity, over a speed range of 0-5400 R.P.M.. of 1% for 
damping or .1% for computing purposes. 



gauization agreement reached by a civil 
aviation conference of the three gov- 
ernments last year at Christchurch. 

Approval had been delayed by opposi- 
tion from experts representing all par- 
ticipating sides, who never had agreed 
to any single plan for building a strong 
air transport system capable of compet- 
ing with Pan American World Airways 
(Aviation Week Feb. 22, p. 21). 

► First Step— Australia is scheduled to 
purchase British and New Zealand in- 
terests in British Commonwealth Pacific 
Airlines and tum the line over to its 
government-owned Qantas Empire Air- 
ways (Aviation Week Mar. 29, p. 65). 

The agreement also calls for Australia 
and New Zealand to buy out Tasman 
Empire Airways Ltd., with each of the 
two countries owning a 50% share. 

► Global Network— Qantas will take 
over BCPA’s trans-Pacific Service from 
Australia to North America, connecting 
with British Overseas Airways Corp. at 
San Francisco if BOAC is able to extend 
its North Atlantic services to that point. 

TEAL will connect with the kangaroo 
route at Sydney and Nandi, Fiji Islands. 

‘The absorption of the Pacific opera- 
tion by Qantas Empire Airways will give 
flexibility and allow greater utilization 
of aircraft and permit economies 
through the spread of overheads, the 
consolidation of spares and, ultimatelv, 
the more effective placing of staff'" 
officials say. 

► Equipment-Under the reorganization 
agreement, QEA will take British Com- 
monwealth’s order for de Havilland 
Comet 2s. Qantas took delivery last 
month on the first of eight Lockheed 
Super Constellations and will receive 
three additional transports at the rate of 
one a month through June. 

Tasman, presently concentrating on 

flying boat operations, will be re- 
equipped with BCPA’s DC-6s. Some 
observers say TEAL will have difficulty 
taking over the DC-6s and predict New 
Zealand will be forced to begin exten- 
sive development of Wellington Air- 
port to enable the four-engine transport 
to land and take off safely. 

PAA Sets Up First 
U.S.-Orient Teletype 

Pan American World Airways began 
operating a private radio teletype com- 
munications network linking main 
Pacific and Orient points Apr. 1 to coin- 
cide with introduction of its trans- 
pacific aircoach services. 

This marks the first time an airline 
has established its own leased channels 
across the Pacific, says PAA. The sys- 
tem will provide 24-hr.-a-day communi- 
cations from San Francisco to Hawaii, 
Manila and Tokyo to speed advance 
bookings, passenger handling and traffic 
operations. 
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BERNHARD tries F-84F cockpit for size as 
Republic president Mundy Pealc stands by. 


Dutch Prince Favors 
U. S. Light Fighters 

U. S. aircraft designers believe a prac- 
tical lightweight fighter will weigh ap- 
proximately 15,000 lb. in contrast to 
European thinking of 5,000 lb., says 
Prince Bernhard of the The Nether- 
lands, following a tour of American 
plane factories and air bases at Penta- 
gon’s invitation. 

Several light fighter development 
projects now are underway for Air Force 
and Navy in the U.S. and others are 
in the works in Europe, including the 
Folland Gnat and a Saunders-Roe type. 

The prince says he believes the 5,000- 
lb. goal being pursued abroad is “too 
light" and leaves out too much essential 
equipment. 

► Coast-to-Coast Tour— Bernhard’s tour 
started with a visit to Glenn L. Martin 
Co., Baltimore, and included McDon- 
nel Aircraft Corp., St. Louis; Offut 
AFB, Neb., where he was a guest of 
Strategic Air Command chief Gen. Cur- 
tis LeMay. 

He also toured Douglas Aircraft Co., 
Santa Monica, Calif.; Lockheed Air- 
craft Corp., Burbank, Calif.; North 
American Aviation, Los Angeles; Ed- 
wards AFB, Calif.; Biggs AFB, El Paso, 
Tex.; Eglin AFB, Fla.; Maxwell AFB, 
Ala.; Airborne Training Center at Ft. 
Bragg, N. C., and Republic Aviation 
Corp., Farmingdale, N. Y. 

► High Clearance-Granted high se- 
curity clearances by Pentagon, Bernhard 
inspected numerous classified military 
projects and flew in the North Amer- 
ican T-28 and TF-86F, Douglas C-124 
and DC-7, Lockheed P2V-5 Neptune, 
Martin 2-0-2 and P5M-1 Marlin and 
the Boeing B-47 Stratojet. Although a 
qualified pilot, including jets, the prince 
could not fly any single-seater aircraft 



WHITE INDUSTRIES proves that precision hydraulic valves 
within 2/10,000" tolerance arenot only an engineering possibilitv 
but also a full scale manufacturing actuality. 

Close coordination of WHITE’S specialized facilities, highly 
trained technical personnel, far-sighted managerial and quality 
control supervision accomplish this near impossible feat! 

Efficient and economical solutions to the most difficult electronic, 
mechanical and electro-mechanical problems, have become 
commonplace over the years at WHITE INDUSTRIES. 

Let the engineers oj WHITE INDUSTRIES help you too ... by 
proving the only word nothin their vocabulary is IMPOSSIBLE! 
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because of a U. S. State Department 
ruling. 

At Republic, Bernhard inspected 
F-84F production methods and looked 
at new projects, including the radical 
delta-wing F-103 and the F-105. 

► Defense Drawback— Other points 
noted by Prince Bernhard: 

• “One of the serious drawbacks in 
NATO defense is lack of an all-weather 
fighter.” Listing the North American 
F-86D, Gloster Javelin, de Havilland 
110, and the S.O. 4050 Vautour and 
Dassault Mystere as the current con- 
tenders in this field, he says “one will 
have to be chosen.” 

• The Dutch have decided to continue 


training their military pilots in the 
United States because of the lack of air 
space in Holland. Some pilot training 
is done in Canada, but all activities arc 
to be shifted to the U.S. The Dutch 
are paying the cost of this training. 

Chicago’s Midway 
Is Busiest Airport 

Chicago’s Midway Airport was the 
nation’s busiest airport last year. 

Other airports in the top 10 in terms 
of total traffic as reported by Civil Aero- 
nautics Administration: Miami, Los 
Angeles, Cleveland, Wichita, Atlanta, 



NEW LOWER COST FLOATS ANNOUNCED 



Good news for charter operators and seaplane owners comes 
from Edo. For aircraft in the Cessna 180 class (2500-2700 
pounds gross sveight as a Iandplane), a new float with im- 
proved performance and increased buoyancy has been de- 
veloped and is now on the market. 

Known as model 2870 (2870-pound displacement per 
float), the new floats replace model 2425. They have new, 
gracefully curving bow section and greatly improved rubber 
bow bumpers, easily removed. They retain the famed Edo 
fluted bottom for maximum performance. Rudder control 
is also greatly improved. 



New York (La Cuardia), Denver, Dal- 
las and Teterboro. Chicago also led in 
handling air carrier itinerant traffic, as 
distinct from local traffic. Other leaders 
in the category: New York (La 
Cuardia), Washington National, Los 
Angeles, Dallas, Cleveland, Atlanta, St. 
Louis, Albuquerque, and San Francisco. 

There was a 6% increase in aircraft 
movements during 1953 over 1952. 
Total 1953 movements were 16,815,- 
133, an average of 1,920 aircraft cither 
landing or taking off every 60 minutes 
from airports with CAA traffic control 

U. S., Airlines Discuss 
India’s Notice on Pact 

State Department is continuing talks 
with representatives of Trans World 
Airlines and Pan American World Air- 
ways to determine a course of action on 
India s note calling for termination of 
its air transport agreement with the 
U. S. (Aviation Week Feb. 1, p. 22). 

Concerned over the frequency of serv- 
ice both airlines offer— three flights 
weekly each— India is demanding that 
the present bilateral agreement be ended 
next January. The New Delhi govern- 
ment wants an agreement that would 
permit its nationalized overseas airline. 
Air India International, an equal oppor- 
tunity for U. S.-India business. 

► Excess Claimcd-The present agree- 
ment was made in November 1946. It 
included general provisions in regard to 
the capacity and frequency of air serv- 
ices between the two countries because 
India had no international airline. 

Air India began service two years 
later. The airline made a survey of the 
traffic situation and came up with the 
idea that capacity and frequency of 
service between India and the U. S. was 
far in excess of what it believed to be 
the requirements of traffic. 

Informal discussions were held with 
State Department representatives in 
New Delhi in November 1951. They 
ended without solution, which prompted 
the formal discussions held in India 
from May to August last year. Each 
government presented its side but no 
agreement could be reached. 

► Editorial View— The Indian view 
point is indicated in a recent article in 
New Delhi’s Hindustan Times, which 
said: 

“During the last six years, a thick 
network of international air communi- 
cations has come into being. A stage 
has now been reached where oppor- 
tunity should be made available to the 
under-developed countries to make some 
progress. 

“There are at present 1 5 foreign air- 
lines operating scheduled air services 
across India and exercising traffic rights 
,in this country. Between them, they 
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SPAWNING GROUND FOR SPECIAL SKILLS 


O ddly enough, all manner of aircraft have bene- 
fited greatly from the development of the 

The first all-metal-frame Navy bomber owed its 
structural members built of duralumin at Akron to 
Goodyear’s specialized skills in working pioneer 
alloys into lighter-than-air craft. 

Methods of working, riveting and welding aircraft 
alloys— first devised by Goodyear’s airship group- 
are now standard practice throughout the aero- 
nautics industry. 

Weight-saving Bondolite— Goodyear bonded sand- 
wich structural material developed for the deck 
plates of airships — is now finding many uses in 
bulkheads, side panels, bomb-bay doors, wing trail- 
ing edges and countless other applications where 
its monocoque construction also offers great strength 
and insulational qualities. 


And a feature of these airships, the giant light- 
weight radomes — electromagnetically transparent 
laminates which house the largest sizes of airborne 
radar —serve a similar function on countless high- 
speed airplanes. 

These special skills, and many more, have made 
Goodyear Aircraft Corporation a valued teammate 
to the nation’s aircraft manufacturers. As a result, 
the more than 13,000 men and women of Goodyear 
Aircraft today are producing for these manufac- 
turers everything from airplane components to com- 
plete fuselage shells — including cockpit canopies, 
radar structures, stainless steel ducting and metal 
fuel tanks. 

For more information on this versatility, these 
special skills and products— write: 

Goodyear Aircraft Corporation 
Dept. 931AP, Akron 15, Ohio 


GOOD/YiAR AIRCRAFT 


■?£r The Team To Team, With, In Aeronautics 

Goodyear Aircraft Corporation, Akron, Ohio • Litchfield Park, Arizona 


27 



First Views of B-52A Production 



INBOARD WING SECTION for Boeing B-52A, hoisted from assembly jig, reveals huge 
root end. Opening in center of trailing edge portion nail accommodate aileron. 



are operating as many as 74 services a 
week or over 10 services a day. 

“It is important that there should be 
some control on the carriage of traffic by 
foreign airlines. Otherwise the con- 
tinuance of Indian airlines in their 
legitimate areas of operation would be 
gravely jeopardized. It is the earnest 
desire of the government of India to see 
that a new agreement is concluded be- 
tween the two governments which 
would contain suitable provisions to en- 
able the airlines of the U. S. A. to oper- 
ate in India in a manner which would 
not conflict with India’s objective.” 

► Connie, Comet Orders-Increasing its 
routes and system, Air India has ordered 
three additional Super Constellations 
from Lockheed Aircraft Corp. They are 
scheduled for delivery early in 1955. 
Two others ordered earlier are sched- 
uled for delivery in May. 

Two Comet h arc also on order from 
de Havilland Aircraft Co. 

The airline contemplates putting the 
Super Connies on flights to London and 
shifting its present Connies to Far 
Eastern routes. 

New routes under consideration are 
an extension to Tokyo from Calcutta 
and to Djakarta from Bombay via Co- 
lombo and Singapore. 

Lightplane Autopilot 
Passes CAA Tests 

An automatic pilot for lightplanes 
that controls flight on any selected 
magnetic heading and homes on omni- 
range stations has successfully com- 
pleted more than a year of flight tests by 
Civil Aeronautics Administration (Avia- 
tion Week Dec. 29, 1952, p. 11). 

Built by Ansco Division of General 
Aniline and Film Corp., Binghamton, 
N. Y., under a $14,888 procurement 
contract, the new device promises to 
increase safety and ease of operation of 
lightplanes. The prototype has been 
returned to Ansco, which will build 
production models. 

► Maintains Attitude— The basic unit 
controls the roll and pitch axis of the 
aircraft. When the autopilot is en- 
gaged, the plane will maintain a head- 
ing within plus or minus three degrees 
and an essentially constant attitude, 
CAA claims. 

A second part of the equipment is 
a magnetic compass coupler, designed 
to maintain the aircraft unattended on 
a present magnetic heading for a long 
period. 

► Omni-Homing Tests-CAA's Indiana- 
polis Technical Development and Eval- 
uation Center also tested an omni- 
homing unit that, when coupled with 
an omnirange receiver, will fly the air- 
craft automatically to any CAA omni- 
range station to which the receiver is 
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Bond 


The first and only 
LARGE SIZE 
terminal with 
BONDED INSULATION. 
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PRODUCTION ENGINEERING 



Republic Team Digs Up Titanium Data 


By Irving Stone 

In highspeed military planes of the 
near future, titanium alloys will figure 
as importantly as aluminum alloys did 
in the aero picture for the early thirties. 

The reason: Planes can’t be built ef- 
ficiently to fly appreciably faster than 
they do today unless they utilize ti- 
tanium alloys or other metal with equiv- 
alent or better strength/weight and 
thermal characteristics. 

At the present reading, titanium al- 
loys do not seem to have much com- 
petition for top billing. 


► Look Ahead— Already research, design 
and production groups are doing 
ground-floor jobs in preparation for 
large-scale use of the metal. Within 
five to 10 years it is likely that all high- 
performance aircraft will have titanium 
alloys as a major portion of their makeup 
-perhaps 75% or more. 

By that time, today’s tight supply 
problem for the metal should have been 
resolved, physical capabilities pin- 
pointed, and manufacturing difficulties 
almost entirely solved, according to 
engineers at Republic Aviation Corp., 
Farmingdale, N. Y., who are deep in 


This widespread use of titanium al- 
loys will be with new formulations of 
the metal, considerably different from 
those of today, and which surely will 
be developed, they feel. 

► Need More Data— Republic engineers 
are making extensive studies of titan- 
ium alloys for application to aircraft 
structures, because they feel that the 
current amount of service data on the 
metals is insufficient to warrant going 
ahead without basic engineering and 
manufacturing research of their own. 

Republic is specifically interested in 
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LEADING EDGE SECTION is formed 



SANDWICH FORMING SCHEME for beads has titanium alloy sheet between two 
faces of .032-in. steel material which provide support and improve heat retention. 


learning how the material stands up 
after fabrication into assemblies and in- 
stalled for service conditions, as distin- 
guished from its room-temperature 
performance. 

This approach to the problem has 
brought on an extensive evaluation pro- 
gram at Republic, which has resulted in 
very close liaison between the firm’s 
Engineering Research and its Manu- 
facturing Research. Prime purpose of 
this teamwork is to establish both de- 
sign and manufacturing criteria. It is 
also a means of obtaining minimum 
cost projections for future production. 

► Research Teamwork— Engineering Re- 
search designs structural parts in tita- 
nium alloy, tests all components to sim- 
ulate service conditions. It also does 
property evaluations, dealing with raw 
material and finished product. 

Manufacturing Research designs the 
tools to manufacture the parts, especi- 
ally where these tools deviate from 
normal practices. It also defines the 
method to be applied for parts manu- 
facture. Throughout the manufacturing 
process, this activity keeps a metallurgi- 
cal eye on the material and selects the 
specimens or parts for property evalua- 
tion bv Engineering Research. 

► Working with RC-130A-First manu- 


facture and evaluation of a titanium 
part at Republic was back in 1950. 
This was an engine shroud for the 
F-84E, manufactured from Rem-Cru 
Titanium, Inc.’s commercially pure 


This was strictly a manufacturing re- 
search job and actually it was at this 
point that Republic’s Manufacturing 
Research activity was born. Following 
this, ammunition box assemblies were 
fabricated of RC-70 and then work 


Recommendations for Titanium Working 

Republic Aviation engineering and manufacturing researchers have come 
up with a number of general recommendations for handling titanium alloys, 
as a result of their studies of RC-130A. The recommendations include: 

tcrial of any length generally is 4t for 
3 .064 in., and 5t for .070 in. 


:nsive care must be observed in the 
in the preparation of material, to 
all notches, scratches, particularly 
respect to edges. Edges must be 
lied lengthwise and sharp comers 
:dges removed, since these are 


• Avoid use of metal stai 
and acid etches. Marking i 
by grease pencil, rubber st: 


degree of beat applied. Tbnt 
iperature should be at a minim 
t should never exceed about 1,1 - 
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The KLIXON D6752-2 
is Your Solution 


This new circuit breaker design has successfully ruptured circuits 
adjusted for — 

1. 6000 amperes, 30 volts DC 

2. Over 3000 amperes, 120 volts AC, 400 CPS (Carbon 
Pile Regulation) 

3. Approximately 2000 amperes, 120 volts AC, 400 CPS 
(Static Regulation) 

Here's a circuit breaker that not only solves your rupture capac- 
ity problems but gives you all these additional desirable oper- 
ating characteristics — 

• Long manual cycling life 

• Dependable precision calibration 

• High shock and vibration resistance 

• A case — “strong as iron” 

• Excellent explosion-proof qualities 

• Resistance to corrosion and humidity 

Write for data describing the D6752-2 and other Klixon 
performance-proved Circuit Breakers. 

fclJKOjf 

METALS & CONTROLS CORPORATION 
SPENCER THERMOSTAT DIVISION 
2804 FOREST STREET, ATTLEBORO, MASS. 



LONGERON of ,102-in. gage is formed hot 
on 75-ton brake. Cold forming would re- 
quire job to be done on 200-ton machine. 


progressed to include the utilization of 

These included progressively, Rcm- 
Cru’s RC-130A sheet. Titanium Metals 
Corp.’s Ti-1 50B, then back to RC-1 BOA 
in its present form, and RC-130B (bar 
stock). Rem-Cru material was selected 
because quantities could be obtained. 
Republic engineers say, adding that they 
consider the RC-130A material as good 
a titanium alloy as any available today. 

► Experimental Jobs— Details of some of 
Republic’s experimental manufacturing 
with RC-130A follow. They were 
analyzed for Aviation Week by R. E. 
Stcgler, manufacturing research and de- 
velopment engineer. 

Hot-forming generally is being used 
for RC-130A sheet. This is because 
of the increased elongation of the mate- 
rial at high temperatures, making form- 
ing easier. Hot-forming also minimizes 
effects of material inconsistencies and 
makes for a more efficient structure 
weightwise because of the smaller bend 
radiuses which can be obtained. 

The only cold-forming jobs found to 
be successful to any degree are in those 
operations requiring only straightline 
bending on generous bend radiuses 
(4t-plus), or forming contours, etc., bv 
cold rolling or limited stretch forming. 

The first experimental assembly com- 
pleted at Republic— about three months 
ago— is a torsion test cvlinder 52 in. in 
diameter. This RC-130A structure is 
composed of skin, stringers and formers. 

► Cylinder Forming-Thc skins (.032 
in.) were rolled cold to contour in- the 
conventional manner. Main problem 
was greatly increased springback. This 
difficulty required tighter roll settings 
and more power. 

Stringers (.072 in.) were hot-formed 
to a J-section configuration on a power 
brake. The material was heated over 
a gas burner mounted immediately in 
front of the brake. This experimental 
heating setup might be replaced for a 
production run with an electrically 
heated platen which would bring the 
piece to about 900-1 ,OOOF. after which 
it would immcdiatclv be transferred to 
the brake and formed. 

Formers (.040-in. -gage channel sec- 
tions) were hot formed in a simple 
male-female die on a Clearing press. 
The metal blanks were brought to 
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The force ejection pylon designed, 
developed, and produced by Pastushin assures 
safe, positive ejection of jettisonable 
fuel tanks and other external stores at 
any speed or possible flight attitude. 


PASTUSHIN AVIATION CORPORATION • Los Angeles, California 

DESIGN • RESEARCH • DEVELOPMENT • PRODUCTION 

Unusual opportunities for engineers! Submit resume. 



Chances are no matter what business you’re in . . . 
manufacturing household appliances . . . 
providing transportation for people 

producing farm equipment, or textile equip- 
ment, or portable tools . . . 
there’s a WELLMAN aluminum or magnesium 
casting somewhere in the picture. 

For almost half a century we’ve been producing 
castings on the lighter side to fill a wide range 
of specifications — and we know what it takes 
to do it. We know the importance of constant 
research and laboratory control, of the finest 
production methods and equipment, and of ex- 
perienced people in all departments. 

Our four complete plants and staff of compe- 
tent personnel are geared to meet any castings 
requirement. Let us hear about yours. 

New catalog No. 53 on request. 


IMl-Cat t MAGNESIUM AND ALUMINUM CASTINGS 
IM-tU WOOD AND METAL PATTERNS 


THE WELLMAN BRONZE * ALUMINUM CO. 

Dept. 5, 12800 Shaker Boulevard Cleveland 20, Ohio 


1,000-1, 100F by resistance heating 
(350 amp., low voltage) with electrodes 
attached to the excess material at the 
ends of the blanks in the press. Heating 
cycle was about 20 seconds. Transite 
insulators were positioned between the 
blank and the die. 

► Production Aspects— This experimen- 
tal forming setup could be used effici- 
ently as a production procedure with 
slight modification for control and more 
speed in parts loading and removal. Be- 
cause electricity is fed directly to the 
part being formed, some degree of 
operator reorientation might be re- 
quired, Steglcr notes. 

Assembly methods used for the tor- 
sion cylinder were conventional except 
that a special drill-bit design was de- 
veloped to permit greater case in the 
drilling operation and insure roundness 
of holes. Rivets used are standard stain- 
less steel units. 

Evaluation tests of the torsion 
cylinder currently arc in progress. 

► Deep Beads— Another experimental 
study is concerned with deep-drawn 
beads. In view of increased stiffness 
requirements seen for future aircraft, 
forming of beads with a width-to-depth 
ratio of 2.6 to 1 has been attempted for 
multiple beads in a single panel. How- 
ever, indications are that ratios better 
than 4 to 1 will not be possible. (Ratio 
considered standard for multiple beads 
in other materials is between 5 and 6 
to 1.) 

Single beads (.032 gage) with a 
width-to-depth ratio of 3 to 1 are being 
made in a rubber-forming process utiliz- 
ing a female form block on a hydraulic 
press. A special high-temperature-re- 
sistant rubber (Hy-Drop, made by Rub- 
bercraft Corp., Torrance, Calif.) is used 
in the rubber holder mounted on the 
ram of the press. This rubber material 
withstands the temperature of the hot 
sheet metal during the forming process, 
Stegler says. 

► Sandwich Forming— Hot-forming of 
the bead takes place at about 1,000- 
1,1 OOF with one operation at 4,000 psi. 
The RC-130A sheet is sandwiched be- 
tween two sheets of SAE 1010 or 1020 
steel (about .032 gage), all three pieces 
are brought up to heat in an electric 
furnace, then transferred to the press 
and formed as a unit. 

The steel envelope affords these ad- 
vantages: 

• Better heat retention is attained in 
the titanium alloy sheet during transfer 
from furnace to press. 

• Support is provided during the form- 
ing. This, it is believed, tends to reduce 
necking (thinning, usually accompanied 
by rupture) so prevalent at the forming 
temperature. 

Numerous satisfactory parts have 
been obtained with this steel sandwich 
procedure. 

The single beads formed are assem- 
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We have the specialized skill, experience and equipment to manufac- 
ture special bolts and fasteners to your most exacting specifications. 



□ 
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MANUFACTURING COMPANY, INC. 

Serving the Aircraft, Automotive, Marine, Rail, and Oil Tool Industries 










CORNELIUS PNEUMATIC SYSTEMS 

Contribute to the Outstanding Success of 

Cornelius Air Compressors MVDONNELL 

on all production an planes FIGHTERS 

since 1948. Conslanl use. 

month after month, demonstrates the reliability of Cornelius 
products. Since 1942 Cornelius has built thousands of high 
pressure air compressors for 
the leading aircraft manu- 
facturers, Navy and Air 
Force. Profit from this ex- 
perience-write to us about 
your pneumatic equipment 
requirements. 






AIRCRAFT PNEUMATIC SYSTEMS 


bled with a single sheet to produce a 
multiple-beaded stiffener panel. 

► Hammer Jobs-Some experimental 
drop hammer operations with RC-1 30A 
concern a contoured nose section and 
a shroud segment. Both these parts 
were made in a conventional drop- 
hammer setup using a Kirksite male and 
a lead female. These dies were not 
special units, would serve for stainless 
steel as well. Conventional machine oil. 
used on the lead die, eliminated heat 
galling. 

Rough-preformed to die shape, the 
material was heated in place to 950- 
1.0S0F by the electrical resistance 
method, using a standard d.c. motor- 
generator welding set (600 amp., low 
voltage). Amount of trim material at 
the end of the part, where the electrodes 
attach, can be reduced to 2 to 4 in. by 
use of an adequate power supply (1,006 
amp. or more), Stegler reveals. 

Fibrous glass cloth was used for in- 
sulation between the material and the 
die. 

Temperature control was by Tempil- 
Sticks (temperature indicators). 

In a production setup, the electrical 
resistance method for sheet heating 
would be used wherever applicable, 
Stegler says. The glass cloth would be 
replaced by an insert between the sheet 
and the die. 

After a single blow, the. hammer is 
maintained in the closed position for 
about i to 1 min. to insure uniform 
cooling, thus preventing distortion of 
the part. 

Big advantage of this hot-forming 
procedure using the hammer is that the 
material is formed with minimum 
springback, particularly in intricate 
shapes. The hammer could not be used 
with cold material. 

► Stringer Operation— A stringer in the 
experimental program was subjected to 
both hot and cold forming. Tlie part— 
a hat section— initially was brake-formed 
cold with a bend radius of about 3.5t 
It was stress-relieved at 1.100F for 18 
min., then locally flattened hot at the 
edges in a power brake similar to that 
used to form the J-section stringers of 
the torsion cylinder previously men- 

Hot-forming temperature was 850- 
900F. The stringer was heated uni- 
formly over a gas burner. First one 
side was flattened, then the piece re- 
heated and the other side flattened. 
Very careful operator technique was re- 
quired to avoid undue warpage resulting 
from the flattening operation. Spring- 
back, approximately 3 to 5 deg., was 
removed bv stress-relieving in a fixture. 

► Stress-Relieving Factors— Except for 
skin, all formed parts are being stress- 
relieved at about 1, 000-1, 100F for 20 

Usually, it is inandatorv to hold a 
part to the desired configuration to 
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WEIGHT 


COUNTS 


When specifications call for 
light weight and high pressure 
capacity for missile or other expendable 
•applications, you will find the new 
Rhodes Lewis Fiberglas receiver the logi- 
cal answer. A 15 inch sphere, especially 
designed for air, nitrogen, helium and 
other inert gases, it has a volumetric 
capacity of 1700 cubic inches for 3000 
psi working pressure. The accompanying 
graph indicates the Weight vs. Volume 
capability of these units. Here is striking 
evidence of Rhodes Lewis leadership in 
the engineering and production of gas 
storage equipment. Rhodes Lewis Co., 
pioneer designers and manufacturers of 
pneumatic systems, including high pres- 
sure compressors, ejectors, valves, regu- 
lators, is ready to assist you in meeting 
any compression or gas storage problems. 


RHODES LEWIS 


CO. 


a subsidiary of 


McCulloch motors corporation 


STREET 


!. CALIFORNIA 


avoid warpage. For this purpose, stress- 
relieving fixtures are used. These fix- 
tures serve as a partial forming means 
in that springback errors, etc., may be 
corrected. This correction cannot be 
done with hand work as normally done 
with other metals. 

► Descaling Data— Currently, no de- 
scaling is being done at Republic on 
any of the formed parts. Initial at- 
tempts, using an aqueous solution of 
2% hydrofluoric and 3% hydrochloric 
acids, resulted in certain instances in 
promoting stress corrosion cracking in 
sheared edges. Stegler says, while 
mechanical descaling— shot peening, 
sandblasting— creates notches affecting 
fatigue life. 

Until there is a practical need for 
the process, Republic does not intend 
to descale the alloy. Stegler claims. 
Meanwhile, descaling procedures are 
being investigated to determine the 
effect on material properties. 

► Engineering Researcli-Along with its 
manufacturing research on titanium al- 
lovs. Republic is doing extensive engi- 
neering research. Projects in this sec- 
tion’s materials and processes group 
(headed bv D. G. Reid, formerlv with 
Chance Vought Aircraft) were outlined 
for AvtATioN Week bv Edward A. 
Simkovich, senior research engineer. 

The materials and processes group 
supplies data to engineering develop- 
ment. A long program is under way 
on RC-130A to determine material 
properties and applications. Work is 
aimed at generating information not 
available from anv other source. Simko- 
vich says. 

Factors being investigated include 
the following: 

• Room- and elevated-temperature ten- 
sile and compression data for a large 
variety of mill heats, sheets and thick- 

• Creep characteristics at elevated tem- 
peratures. and fatigue data for notched 

and elevated temperatures. Work on 
creep and fatigue at high temperature 
will be done at Wright Air Develop- 
ment Center because it has the equip- 
ment to perform these analyses. 

• Crippling allowables for formed sec- 

• Joint allowables at elevated tempera- 
tures. 

• Thermal properties-cocfficicnt of 
thermal expansion, conductivity and 
electrical characteristics. 

• Effect of repeated heating on room- 
and elevated-temperature characteristics. 

• Low-temperature properties. Charac- 
teristics will be investigated at tempera- 
tures down to — 65F. 

• Hardware will be investigated in static 
and fatigue tests. Units will include 
RC-1 30B bolts, screws, nuts, and rivets. 
Detailed parts formed by Manufactur- 
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DEFENSE PRODUCTS of High Quality of Low Cost DELIVERED ON TIME 



If you want to know more about AC's 
defense production activities and facilities, 
write for brochure "Producing For Defense." 


Field Service Training 

That Pays Off 

One of the most vital factors in maintaining complex electro- 
mechanical devices — as well as test equipment — at maximum 
efficiency in the field is the caliber of the civilian and military 
personnel responsible for their day-to-day upkeep and repair. 

maintains completely equipped and staffed schools, and sup- 
plies the Armed Forces with civilian technical personnel — 
• under contract — for assignment here and abroad. 

AC is now producing — in volume — these complex, high- 
precision, electro-mechanical devices for the Armed Forces: 

• "A" Series Gun-Bomb-Rocket Sights 

• A-1A Bombing Navigational Computers 

• T-38 Fire Control System for the Skysweeper 


COBPORATIDM . . . 


ing Research will be checked to sec if 
they conform to Engineering Research's 
minimum allowables. 

These are but a few of the items in 
Republic’s titanium alloy studies. The 
learning curve for the metal has been 
relatively steep, but the total amount 
of time spent on the material, as com- 
pared to other materials, has been small. 
This fact, plus the relative newness of 
the product, is making the overall 
evaluation a comparatively difficult 
problem, Simkovich and Stcglcr say. 


PRODUCTION BRIEFING 


► Northrop Aircraft, Inc., Hawthorne, 
Calif., has begun using its new 250,- 
000-sq. ft. facility at Palmdale, Calif., 
on a limited basis. Buildings were 
scheduled to be completed early in 
February. Full operation of Nortlirop- 
Palmdale will await completion of run- 
ways and other joint flight facilities in 
mid-1954. 

► Thompson Products, Inc., Cleveland, 
Ohio, will spend 516 million this year 
for expansion and modernization. A 
research building is to be built at the 
Arm’s Tapco plant in suburban Euclid, 
a new plant is planned for the com- 
pany’s St. Louis subsidiary, Ramsey 


Corp., and another one in the Detroit 
area. Also several million dollars are 
to be spent on new machine tools, auto- 
mation projects and other improve- 

► Panellit, Inc., maker of automatic 
control and information systems, has 
started construction of a new plant at 
7401 Hamlin, Skokie, 111., to provide 
82,000 sq. ft. of floor space with per- 
missible expansion to 150,000 sq. ft. 

► Permatex Co., Brooklyn, N. Y., maker 
of sealing compounds and maintenance 
chemicals, will build a 5500,000 plant 
in Kansas City, Kan., and plans to have 
the new facility in operation by Au- 
gust. 

► Standco Canada, Ltd., Toronto, Ont., 
has been formed bv Standard Pressed 
Steel Co. as a wholly owned subsidiary 
to supply Ontario and Quebec provinces 
with precision metal fasteners. 

► Morey Machinery Co., Inc., has 
moved its executive offices to 583 La- 
fayette St., at East Fourth Ave., New 
York 3, N. Y. The firm expects to 
occupy the ground floor of the building 
by the end of the year, with a show- 
room for machine tools, and expects to 
add new lines of foreign and domestic 
tools at that time. 



Air Gage Speeds 
Bucket Inspection 

Use of an air inspection gage for tur- 
bine buckets will save 513,500 annually 
at General Electric’s accessory turbine 
manufacturing plant, Lynn, Mass., the 
company estimates. 

Checking 13 machining dimensions 
and completing final inspection in one 
positioning of the bucket, the gage is 
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OLIVER AVIATION extends their service to you 


THE OLIVER CORPORATION -AVIATION DIVISION 


110 SOUTH McCAMLY STREET, BATTLE CREEK, MICHIGAN 

Other OLIVER Plants 

PLANT 1, BATTLE CREEK, MICHIGAN; CHARLES CITY, IOWA; PLANT 1, SOUTH BEND, INDIANA; 
PLANT 2, SOUTH BEND, INDIANA; CLEVELAND, OHIO; BE-GE MFG. CO., GILROY, CALIFORNIA; 
A. B. FARQUHAR DIVISION, YORK, PENNSYLVANIA; SPRINGFIELD, OHIO; SHELBYVILLE, ILLINOIS 
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C-97: StUl 

Boeing Airplane Co. has rolled up an impressive 
production record with its versatile C-97 Strato- 
freighter tanker, cargo hauler, transport. 

Last Feb. 8, the 500th Stratofreighter was rolled 
out of Boeing’s Renton, Wash., factory— the produc- 
tion rate was one airplane per working day. 

More than 5,000 people are involved in produc- 
tion at the Renton plant. Also contributing to the 
program are more than 200 subcontractors and 
vendors. Ryan Aeronautical builds the entire rear 
fuselage, tanker boom pod. Boor beams and other 
components. Rohr Aircraft makes the power pack 
built around the Pratt & Whitney Aircraft 3,500-hp. 
Wasp Major. 
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Going Strong 

Current Stratofreighter models— KC-97GS— are 
being delivered to Strategic Air Command. To each 
45-plane wing of Boeing B-47 Stratojcts, 20 of the 
KC-97s are allocated. These serve as cargo and per- 
sonnel transports, as well, for SAC units. 

Military Air Transport Service uses the Strato- 
freighter for scheduled cargo and passenger flights 
across the Pacific between the U. S. and Japan. The 
plane also hauled wounded from the Korean theatre. 

A Stratofreighter fitted with P&WA T34 turbo- 
props is slated to fly late this year. 

Boeing also has built 56 Stratocruisers for the 
airlines. This is the commercial version of the 
versatile C-97. 
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‘New Look’ 


Design Firm Gives Planes 

New York consultants have finished face-lifting plans 
for British transport ordered by Canadian line. 


By George L. Christian 

Butler-Zimmcrmann, Inc., industrial 
design consultants, have completed all 
work preparatory to refurbishing the in- 
teriors of Trans-Canada Air Lines’ 15 
soon-to-be-delivered turboprop Vickers 
Viscounts. 

The New York consultants have han- 
dled a large number of aicraft, both for 
the airlines and for executive and cor- 
porate users. This job holds special in- 
terest because of its international as- 
pect-a Canadian airline engages a U. S. 
design consultant to do the interior of a 
British aircraft. 

► Start From Scratch— Charles Butler, 
working with J. T. Dyment, TCA’s di- 
rector of engineering, spearheaded the 
Viscount project for BZ. He gave 
Aviation Week full details of the work 
to be done on the planes. 

BZ started from scratch, with a bare 
fuselage, and worked out all interior 
appointments— head liner, hat rack, win- 
dow trim and curtains, dado, floor cover- 
ing, seats, vestibule, coat closet, maga- 
zine racks and toilets. The galley was a 
TCA design on which BZ made some 
minor changes. 

► Neat and Crisp— The treatment of the 
interior emphasizes these aspects of de- 
sign: make it practical; make it easy to 
maintain; make it smart, yet pleasant 
and restful; make it functionally sound 
and utilitarian. 

Maintenance was reduced by using 


vinyl-impregnated Fiberglas cloth, 
which is easy to clean. Also all passen- 
ger service items such as call bells, read- 
ing lights and ventilator ducts were 
consolidated in individual, hinged, easy- 
to-service panels. 

Butler aimed to produce a pleasant, 
restful interior by designing the over- 
head contours with smart lines, hat rack 
angles with crisp radiuses, eliminating 
so-called “lazy curves.” His object was 
to create the appearance of a well- 
organized, ship-shape cabin, trim to the 
eye and comfortable to inhabit. 

Clean lines and an impression of 
spaciousness were prime considerations. 
Example was the narrow passageway 
from the front of the cabin to the two 
washrooms and the cockpit. The hall's 
width is only 24 in. But Butler wraps a 
walnut panel around each comer of the 
passageway in an easy curve, extending 
the walnut six inches away from the 
opening on either side, and the 24-in. 
opening takes on the look of a 36-in .- 
wide door. 

Functional aspects of the design ex- 
press themselves in ample, semi-canti- 
levered hat racks, large enough to carry 
an abundance of blankets, coats and the 
like. Rack is divided into 5-ft. bins by 
vertical partitions. The entire edge is 
trimmed with an attractive, extruded 
aluminum handrail. 

► Fewer Exits— As originally built, each 
of the Viscount’s 20 cabin windows was 
an emergency exit. This was possible 


because of the unusually large window 
dimensions— approximately 28 in. high 
and 20 in. wide. 

TCA felt that so many exits were un- 
necessary and cut the number to four, 
two on "each side. This pleased Butler, 
from the standpoint of appearance, be- 
cause it meant he could eliminate 16 
unsightly window placards giving emer- 

E evacuation instructions in two 
ages. Sixteen sets of protruding 
hardware for opening the windows were 

The Butler-designed placards omit 
the word “Emergency.’’ The word is 

to worry nervous passengers. T^e new 
placards speak for themselves without 
shouting, he points out. 

To work the emergency exits, the 
panel flips up easily, thereby exposing 
a handle which is used to release the 
window. 

► Strong and Clean— Two important 
considerations in the interior design 
were the selection of strong, casy-to- 
clean materials and colors that would 
appeal to the passengers. 

Durability will be achieved by use of 
Duracote, a Fiberglas-cloth base im- 
pregnated on both sides with vinyl. 
Duracote is flameproof, impervious to 
moisture and temperature changes, and 
is easy to clean by simply wiping off. 
It comes in a great variety of grains, 
finishes, colors and weights. One draw- 
back is that it is hard to install, Butler 
says. It is made by Duracote Corp., 
Ravenna, Ohio. 

Colors chosen for the aircraft were 
especially blended with an eye towards 
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making them harmonize with colors 
considered typical of Canada, according 
to Butler. Even names given these 
colors were chosen because of their 
Canadian connotation. The four basic 
lines are Fern green, a bland, soft shade; 
Folkestone grey; Beaver, a light brown 
used on the dado; and Catawba, a rich, 
dark brown used for the floor covering. 

Window curtain and wardrobe cur- 
tain materials were especially woven— 
the former is in a pattern called Do- 
minion Plaid, and the latter in Do- 
minion Leaf, which has the traditional 
Canadian maple leaf design woven in. 

► Into the Vestibule-Entering the 
main cabin at the rear of the plane, the 
passenger faces the galley. This is 
mostly covered by Kalistron vinyl 
panels made by U.S. Plywood. (In Kali- 
stron the color is coated on the back of 
a clear vinyl sheet, so there is the full 
thickness of the clear plastic to protect 
the color of the panel.) 

At the right is a large pull-out cloth- 
ing carrier for coats. At the left, a 
Fern green bulkhead, containing the 
stewardess’ seat, divides the last row 
of seats on the left from the vestibule. 

► Into the Cabin-The original head 
liner, with its atlnvartships seams, was 
replaced with a design emphasizing a 
sweeping fore-and-aft treatment. 

A flat ceiling helps to generate the 
impression of length. The metal-frame- 
and-net baggage racks have given way 
to the semi-cantilever structures. Meet- 
ing of side wall and hat rack forms neat 
angles instead of undulating curves. 

Combination of an unusually low 
dado line— about 18 in. above the floor— 
and large windows gives the passenger 
an excellent view. 

► Service Panel-In consolidating all 
passenger service items into a single 
panel, Butler incorporated these fea- 
tures: 

• Hinge at the bottom. This allows 
panel to be lowered easilv for inspection 
and maintenance. If a bulb burns out 
in flight, the stewardess can quicklv 
re-lamp the unit. 

• Aluminum construction. This makes 
cleaning the panel simple. All these and 
other electrical cabin fixtures were made 
by Luminator, Inc., of Chicago. 

► Cabin Color Scheme— Butler laid out 
this color treatment for the cabin: floor 
and kick bases are Catawba. From kick 
bases to dado level, padded and quilted 
Beaver. This motif is carried around to 
forward bulkhead. (The padding helps 
reduce cabin noise level, besides looking 

From top of the curtains up, cabin 
wall, bottom of the hat rack and head 
liner arc Folkestone grey. 

Head-liner contour was designed to 
create a 30-in.-wide flat panel running 
fore and aft. This gives a long sweep 
to the cabin and enables Butler to get 
away from the elongated tube appear- 
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How semi-tempered, single curved 
Flexseal Duplate is used in the 
North American F-100 Super Sabre 




AIRCRAFT GLAZING 
FILE 


T he North Arherican F-100 Super 
Sabre is America’s first super- 
sonic operational jet fighter. This 
sleek aircraft with its swept back 
wings has a service ceiling of above 
50,000 feet and a combat radius of 
more than 500 miles. 

Metal insert Flexseal Duplate is 
used in the F-lOO’s side windshields 
as indicated in the section at left. 
It consists of two plies of W thick 
semi-tempered polished plate glass 
and a .125" vinyl filler. The overall 
nominal thickness measures .369". 


The 500 sq. in. windshields meas- 
ure 1814" x 41 : !io". They have a depth 
of 331s" with a radius of bend of ap- 
proximately 14". 

The special aircraftglassesmadeby 
Pittsburgh Plate Glass Company are 
the result of many years of glass re- 
search and unrivalled experience in 
meeting the glazing requirements of 
America’s leading aircraft manufac- 

Why not take advantage of this 
experience next time you have an air- 
craft glazing problem? Pittsburgh 
technical representatives will be glad 
to work with you, to help you work 
out proper glazing for your aircraft. 
For complete information write to 
Pittsburgh Plate Glass Company, 
Room 4219, 632 Fort Duquesne 
Boulevard, Pittsburgh 22, Pa. 
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ance that goes with curved head-liner 
design. Square dome lighting fixtures 
extend slightly below the flat panel at 
intervals. 

► New Seats— The new scats in the Vis- 
counts save 500 lb. in weight (each 
double seat weighs 47 lb.), and their 
open-arm, loungc-chair-type design 
makes folding the seat easy. Back folds 
forward and arm collapses in a parallel- 
ogram arrangement. 

By the open-arm design, air circula- 
tion is increased, giving the passenger 
added ventilation and comfort, Butler 

Each pair of seats has an uninter- 
rupted clear space underneath. There 
arc no obstructions between the two 
leg supports at either end. Aerotherm 
Corp., Bantam, Conn., manufactured 
the scats, which were sty-led by Butler. 

► Front End— Forward bulkhead has 
been upholstered in padded Fern green 
Duracote. Horizontal piping is grey. 
From the dado line down, covering is 
Beaver brown. 

The pickled walnut paneling which 
wraps around the narrow door extends 
forward on either side of the vestibule 
and includes the doors into the two fac- 
ing lavatories and the one leading to 
the cockpit. 

Small, edge-lit, transparent plastic 
signs show if the wash rooms are occu- 
pied. Signs were installed in such a way 



SEATS for TCA Viscounts arc collapsible, 


that no holes had to be cut through 
bulkheads. 

The front vestibule is indirectly il- 
luminated and the light shines forward 
to keep it out of the passengers’ eyes. 

Two four-shelf magazine racks arc 
built into either side of the forward 
vestibule. 

Butler saved money on the lavatory 


wash basins. A standard airline wash 
basin costs upward of $300. Butler 
went to a New York plastics fabricator, 
Durable Formed Products, who made 
dies for the basin for about $500, then 
knocked out the basins themselves for 
about $7 apiece. Units are made of an 
opaque white plastic, closely resembling 
porcelain. It gives a neat’ appearance 
and is simple to clean. 

To get away from fragile, easily 
broken plumbing fixtures, Butler called 
for standard household water faucet 
fixtures. 

► Other Customers — Butler-Zimmer- 
mann have handled the same kind of 
job for two other commercial transports 
before tackling TCA’s Viscounts. The 
first was Northwest Orient Airlines' 
Boeing Stratocruisers, whose interior de- 
sign and exterior paint job were Butler's 
first effort involving aircraft. Next came 
all the Martin 4-0-4s delivered to East- 
ern Air Lines and Trans World Airlines. 

In the military field, BZ handled the 
human engineering in such areas as the 
cockpit and crew quarters of the Martin 
P5M and XP6M flying boats, and the 
gondola interior of the Goodyear ZPN 

Another branch of the aviation in- 
dustry in which BZ has done design 
work is electronic flight trainers. Among 
these are Navy SNJ trainers and Air 
Force jet trainers manufactured by Link 



A copy of this quick-read- 
ing, 8-page booklet is 
yours for the asking. It 
contains many facts on the 
benefits derived from your 
business paper and tips on 
how to read more profit- 
ably. Write for the “WHY 
and HOW booklet." 


McGraw-Hill Publishing Com- 
pany, Room 2710, 330 West 
42nd St., New York 36, N. Y. 
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the LEWIS ENGINEERING COMPANY 

naugatuck , Connecticut 


Trouble-shooting 
made easg 

DOT 

wire harness 
bands 

Wires can be removed or 
replaced one-handed, without 
removing the bands. Spring 
tension prevents accidental 
opening. Resilient, moisture- 
proof lining insulates wires, 
cushions them against chafing. 
Lining will not pull loose. Made 
in seven standard sizes from 
%a" to 2" diameter. 



Aviation, Inc., of Binghamton, N. Y. 
Styling was done by Paul Ziminermann 
and Butler. 

The firm has handled large numbers 
of corporate and executive aircraft. Its 
customers include General Motors, Al- 
coa, Thompson Products, American 
Can, Atlantic Refining, U.S. Rubber, 
Bendix Aviation and Republic Aviation. 

Butler and Zimmermann, who for- 
merly were with Raymond Loewy, the 
design consultant, set themselves up in 
business early 1948 while working on 
NWA's Stratocruisers. They handle a 
large variety of items outside the aero- 
nautical field, including railroad car in- 
teriors and styling of automobiles. 

Hermetic Sealing of 
Switches Described 

Los Angeles— Emphasis on hermeti- 
cally sealed switches is increasing as the 
aircraft industry learns that changes in 
altitude, temperature or humidity have 
no effect on operation of the switch, 
f. O. Roeser, managing engineer of 
Electro-Snap Switch & Mfg. Co. told 
the Aircraft Electrical Society at a re- 

Pointing out the importance of her- 
metically sealed switches as compared 
with the conventional die-cast enclosed 
switch, Roeser cited the experiences of 
fighter pilots in Greenland. Failure of 
the landing-gear “down lock” limit 
switch was so common, he said, that its 
occurence ^vas reported to the control 

ing gear.” 8 ^ 

"Any device whose function depends 



ICE FORMATION on B36H hermetic- 
sealed switch (shown in depressed position 
in top photo) does not prevent switch re- 
lease (bottom). 
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Arctic Sentinels 


Thousands of miles away, long-range Northrop F-89 
Scorpions stand guard night and day along the top-of- 
the-world route to America’s heart, defending our 
homes and industry • These lethal USAF defenders will 
"scramble” at the first flash-warning from the polar 
radar chain. With deadly armament, latest radar, and 
ability to range over a defense zone up to 2000 miles 
in depth, they can strike, follow, harass, and destroy an 
invader hours before he can reach target • The Scorpion 
F-89 is America’s most heavily armed fighter. It is a prod- 
uct of the precision team of Northrop men and machines. 


NORTHROP 






on free action of small parts involving 


He explained that pressure changes 
due to altitude will force moisture into 
any enclosure that is not hermetically 
scaled. The extremely low temperatures 
common to aircraft then freeze the 
moisture with resultant sticking of the 
mechanism. 

"Today we have the knowledge to 
seal almost any device even if it re- 
quires a mechanical entrance to the 
enclosure,” Roeser said. 

Early seals were made by spot weld- 
ing, silver solder, solder dipping, or 
soft solder— none of which was com- 
pletely satisfactory. He told the group 
“steel enclosures are now copper brazed 
in an inert atmosphere to effect a strong 
joint that is leak tight and will remain 
so despite abuse.” 

Roeser pointed out that the switch 
container is made of steel, due to its 
relatively low permeability and ease of 
fastening members to it by copper 
brazing.^ Glass beads-compression glass 

the wires through, he said. 

“The big problem has been the me- 
chanical entrance to the enclosure. The 
motion of the actuator must somehow 
reach the scaled switch,” Roser said. 

After many approaches, he said, 
Electro-Snap found the answer in a 
Teflon and silicone rubber bonded seal 
which will operate more than two mil- 
lion cycles without leaking and which 
is reliable under all conditions. 


New type of mobile mooring mast makes it 
easier to handle huge Navy non-rigid airships 
on the ground. The mast is hooked on to a 
diesel-powered tractor by means of a goose- 


To assure a tight seal during the life 
of the hermetically sealed switches, the 
company uses the mass-spectrometer for 

Mis firm’s hermetic switches are pres- 
ently being used on the McDonnell 
Demon and Voodoo, Convair B-36 and 
F-102, Douglas B-66, Grumman F9F, 
and others, Roeser said. 


OFF THE LINE 


Details have reached this magazine 
concerning the recent accident in which 
a Sabcna Airlines’ steward was sucked 
out the door of a Convair 240 flying 
at about 1,500 ft. near Geneva. The 
steward went to investigate when the 
green light showing the door was prop- 
erly latched turned to red shortly after 
takeoff. The door blew partially open 
and he was sucked into the airstream 
and hit by one of the props. Sabcna's 
240s do not have the integral passenger 
loading ramp. 

Bartow patent covering high-intensity 
runway lighting was upheld recently bv 
U. S. District Court for the District of 
Texas, the Welsbach Corp. reports. 
Ruling in the suit brought by Welsbach 
and Bartow Beacons, Inc., against the 
city of San Antonio and the H. B. 
Zachry Co., the court held the patent 
valid and ordered the defendants to pay 
the standard royalty of 26 cents per 
foot of lighted runway. 


masts. The mast is capable of handling 
ZPK, -M and -N-type airships, ranging from 
527,000 to 975,000 sq. ft. in size. Tire mast 
was a joint project of Goodyear Aircraft 
Corp. and the Navy, with assists from Cater- 
pillar Tractor Co.," Peoria; Ohio Machinery 
Co.. Cleveland; and Athcv Products Corp.. 
Chicago. 



Mobile Mooring Mast 
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«i4eroquip 

AEROQUIP CORPORATION, JACKSON, MICHIGAN 
AERO-COUPLING CORPORATION, BURBANK, CALIFORNIA 

(A Subsidiary of Aeroquip Corporation ) 

Manufacturers of Aeroquip Flexible Hose Lines with detachable, reusable Fittings; Self-Sealing Couplings; Brazed Aluminum Elbows 


AVIONICS 


RCA View on Atomic Battery Challenged 


Ohmart disputes claims of efficient power production; 
GE research chief protests unit’s high operating cost. 


By Philip Klaes 

Quick rebuttals have greeted claims 
by Radio Corp. of America that its re- 
cently announced atomic battery is the 
"first direct conversion of nuclear en- 
ergy to usable electricity” and a poten- 
tial threat to more conventional means 
of generating electric power. The RCA 
development was sponsored by USAF's 
Wright Air Development Center. 

One of the rebuttals came from 
Philip E. Ohmart, who says he dis- 
covered the direct conversion phenome- 
non in June 1950, while employed in 
an Atomic Energy Commission lab. 
His company has been building atomic 
cells for several years (Aviation Week 
Dec. 24, 1951, p. 26). 

Another rebuttal comes from a Gen- 
eral Electric spokesman, who sharply 
challenges RCA's speculation that huge 
atomic batteries may some day replace 
conventional powerplants or supply in- 
dividual household needs. 

► Basic Limitation?— Tlic present RCA 
atomic battery, which uses a radioactive 
isotope (strontium-90) and a semi-con- 
ductor (germanium or silicon) in com- 
bination, has a shortcoming which 
might prove serious. Electron bombard- 
ment from the radioactive material dam- 
ages the important semi-conductor crys- 
tal structure upon which the battery 
operation depends. 

RCA is currently investigating the 
seriousness of the damage and possible 
ways to prevent it. 

► Low Power Device— If crystal damage 


can be alleviated, the RCA atomic bat- 
tery could find use in certain transistor- 
ized avionic equipment, such as air 
rescue beacons, where power consump- 
tion is low and indefinite battery life is 
important. However, GE's Dr. Guy 
Suits, vice president in charge of re- 
search, takes a dim view of the atomic 
battery as a source of appreciable power. 

Based on present AEC prices for 
strontium-90 and presently known semi- 
conductors, Suits says it would cost 
$142,000 to produce one kilowatt-hour 
of power by atomic battery. (Cost of 
generating electricity by conventional 
means; about one cent per kwh.) 

Even if large-scale production of 
atomic wastes were to cut cost of stron- 
tium-90 to $2 per curie (an RCA esti- 
mate), atomic battery power would cost 
$570 per kwh.. Dr. Suits says. 

► Principle of Operation— The RCA cell 
consists of a wafer of germanium or 
silicon in which an impurity has been 
added to form a junction. The junction 
is similar to that used to make transis- 
tors, but has a larger area. A thin layer 
of strontiuin-90 is spread on the semi- 
conductor wafer. Beta particles (elec- 
trons) released by the strontium pene- 
trate the wafer, each producing an aver- 
age of 200,000 "slower electrons" in 
the semi-conductor, RCA says. The 
process resembles the familiar photo-cell 
in which semi-conductor electrons are 
released by light radiation. 

In theory, virtually any radioactive 
material could be used. Strontium was 
selected because it is one of the most 



abundant materials resulting from ura- 
nium fission in a reactor, has a long life 
(half-life of 20 years), and because it 
needs relatively little shielding. 

► Battery Performance— The present 
RCA cell delivers approximately one 
microwatt (5 microamp. at 0.2 volt), 
using 50 milhcurics (1/300 of a cubic 
centimeter) of strontium. Efficiency of 
the present cell (ratio of electric power 
generated to the energy of radioactive 
electron emission) “exceeds 1%,” RCA 
says, adding that “an efficiency of 10% 
appears to be a reasonable goal.” 

Ohmart also challenges RCA's claim 
that its cell "produced usable electrical 
power a hundred times more efficiently 
than any previously reported radioactive 
generator.” Ohmart says his earliest 
cell had an efficiency of 0.4% and that 
more recent versions run 1.6%. 

► The Ohmart Cell— The Ohmart Corp. 
nuclear cell differs from the RCA unit 
in some respects. Electricity is gener- 
ated by the ionization of a gas from 
radioactive bombardment. 

The Ohmart cell is basically a high- 
impedanec device; the RCA cell a com- 
paratively low-impedance source. How- 
ever, Ohmart told Aviation Week 
that his basic patent application, now 
pending, covers the use of ionizable 
liquids and semi-conductors in addition 
to gases. 

His company has produced cells 
capable of supplying several microwatts 
of power of 0.7 volt, Ohmart says, but 
devotes most of its efforts to low-power 
cells for instrumentation use. 

In one application, these are used to 
measure the thickness or density of ma- 
terials. Another development, for 
USAF. is the design of constant-voltage 
and constant-current cells for reference 
purposes in avionic equipment. 

► Future Potential— A qualified scien- 
tist in another company says that atomic 
batteries are "not a promising economi- 
cal energy source . . . (because) the 
the recovery and use of this energy 
(radioactive wastes) is very expensive . . . 
(and because) much less than 1% of 
the total fission energy is available in 
the kind of radiation used in the RCA 
cell." 

Admitting that new knowledge of 
semi-conductors will improve the out- 
put of such cells in the future, this same 
scientist adds that "gaining an addi- 
tional factor of even as high as 10 is 
highly speculative." 

► Crystal Structure Damage— An RCA 
scientist told Aviation Week that “we 
do not know how serious is the problem 
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radioactive 


of crystal damage from radioactive 
bombardment.” 

The company is investigating other 
radioactive wastes with lower electron 
velocities, which would be less damag- 
ing than strontium. One such material 
is tritium, an unstable version of hydro- 
gen. 

► Another Voice— The February issue 
of the Transistor Research Bulletin, 
published by the National Scientific 
Laboratories (a private organization), 
summarizes the present state of the 
atomic battery art by pointing out that 
an atomic automobile battery would 
occupy a space of a 10-foot cube, cost 
$8 million, and, at today’s production 
rate, would require all germanium out- 
put for the next nine years. 

Despite these pessimistic appraisals, 
RCA spokesmen are standing pat. They 
point to those who first scoffed at the 
future possibilities of the airplane and 
they are optimistic that future develop- 
ments will fulfill present expectations. 

New Power Supplies, 
Frequency Converter 

A new frequency converter and sev- 
eral new power supplies, suitable for 
laboratory and/or computer use, have 
recently been announced: 

• Frequency converter. Model 2500, 
delivers 60 va. of regulated 2,500-cps. 
power, operates from 90-115 v. a.c., 
60 cps. Output voltage, adjustable be- 
tween 90 and 115 v., is regulated to 
within i%, frequency to within 0.04% 
and total harmonic distortion is less 
than 1%, according to manufacturer. 
Avion Instrument Corp., div. of Ameri- 
can Car & Foundry Co., 299-44 State 
Highway No. 17, Paramus, N. J. 

• Regulated d.c. supply. Model MR532- 


15, u 






15 amp. at 5 tc 
1% over input voltage range of 105- 
125 v. a.c. Ripple voltage is 1% rms. 
at 32 v., full load, and recovery time is 
0.1 sec., according to manufacturer. 
Model MR1032-50, rated 50 amp., 
10-32 v. d.c. operates from 220 v. a.c., 
has similar performance for input volt- 
age variation of 10%, according to 
manufacturer. Perkin Engineering 
Corp., 345 Kansas St., El Segundo, 
Calif. 

• Precision computer power supply, 
Stabvolt Type C, using jnagnetic ampli- 
fiers for regulation, is available in rat- 
ings of 1.5 to 500 v. d.c., 1-100 amp. 
Dynamic regulation is reportedly better 
than 0.1% for step-change of a.c. line 
voltage from 95 to 135 v„ or for line 
frequency variations of 57-63 cps. Regu- 
lation of 0.2% is quoted for step change 
for 20% in d.c. load current, and ripple 
of less than 0.2% rms. Manufacturer 
is Magnetic Research Corp., 318 Kan- 
sas St., El Segundo, Calif. 



New Digital Computers Developed 


The number and type of highspeed 
computers available to industry contin- 
ues to grow. Two new electronic digital 
computers, in what the manufacturers 
describe as the medium-price range, 
have been announced by Bendix Com- 
puter Division and Consolidated Engi- 
neering Corp.'s new wholly-owned sub- 
sidiary, ElectroData Corp.’ 

• Bendix Computer's digital differen- 
tial analyzer, operating in a decimal 
number system, can be used to solve 
linear and non-linear differential equa- 
tions or simultaneous sets of such equa- 
tions. It may also be used for integral 
equations, split-boundary value prob- 
lems, and individual or simultaneous 
sets of linear or non-linear algebraic 
and transcendental equations, the com- 
pany says. Bendix gives no price for the 
new computer, but says it is moderate. 

• ElectroData Corp.’s Model 203 
is a highspeed calculating machine 
capable of performing additions, sub- 
tractions and logical shifts at an average 
rate of 500/sec., multiplications at 120/ 
see. and divisions at an average rate 


of 85/sec. Basic computer is priced at 
5130,000. 

► Differential Analyzer— The Bendix 
computer has a capacity for 60 integra- 
tors and an iteration rate of 100/sec. If 
problem requires only 30 integrators or 
less, iteration rate may be doubled. 
The machine can be programmed from 
punched tape or a manual control panel; 
output (solution) is recorded on punch 

Bendix says that critical electronic 
components nave been derated 50% to 
insure reliable operation and that 
ctched-circuit plug-in assemblies are 
used to ease maintenance. A descrip- 
tive brochure may be obtained by writ- 
ing company at 5630 Arbor Vitae St., 
Los Angeles 45, Calif. 

► General Purpose Computer— Electro- 
Data’s machine operates serial fashion 
in binary coded decimal number sys- 
tem. A magnetic drum, rotating at 
3,600 rpm., provides a storage capacity 
of 4,080 ten-digit words. One section 
of the drum, with a capacity of 80 
words, gives an average access time of 
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SPECIFICATIONS 

Tubes Cooled 
4X150A , 4X15QG 
5508 and 6161 
Altitude 
Up to 50,000' 
Fan Model 
Joy Axivane 
AV-3.5-2.75-120D 

ZVl" diameter 

Weight 

5 lbs. 

Duty 

60 CFM ® 5" WG 
Motor 

27V DC— 4.7 Amps. 


Only 0 JOY AXIVANE FAN 

can handle this Electronic Tube 
cooling job at altitudes up to 50,000 feet 


Cooling the above-specified tubes in airborne appli- 
cations is a critical problem because of the extremely 
light air. The difficulty is particularly severe at eleva- 
tions of 40,000 or 50,000 feet. 

An extensive series of tests were recently initiated 
in an attempt to determine an effective cooling proc- 
ess. The tubes and sockets were mounted in pairs in 
a special cabinet designed to equalize the air distribu- 
tion for each tube. The problem was to discover a 
method of heat dissipation that would hold the tem- 
perature of the glass-to-metal seals below the design 
operating level. 

Of all the blowers tested, only this Joy AXIVANE 
fan was able to meet the rigid specifications. The 
tubes were cooled with 25°C air at an elevation of 
50,000 feet, easily surpassing all requirements. 




This is just one of an extensive line of AXIVANE 
fans specially designed for economical efficiency in 
cooling electronic equipment. All are built of alumi- 
num and magnesium for light weight, sturdily con- 
structed for maximum resistance to shock and 
vibration, and feature the space-saving compactness 

Each fan can be modified to fit individual require- 
ments for cooling all types of electronic equipment 
under any conditions. Let us help solve your problem. 
• Joy Manufacturing Company, Oliver Building, Pitts- 
burgh 22, Pa. In Canada: Joy Manufacturing Company 
( Canada ) Limited, Galt, Ontario. 





Speedy and Fast-Climbing Navy Fighter 


Chance Vouglit Aircraft’s twin-jet F7U-3 
Cutlass climbs from a carrier deck to a service 
ceiling of over 50,000 feet. Then tliisNavy fighter 
can level off and fly with full maneuverability 
at tremendous speeds. 

It is a swept-back wing, tailless type airplane 
with vertical stabilizers and rudders at the edge 
of the wing. Leading edge wing slots and air 
brakes give it the low stalling speed essential 
for carrier-based aircraft. 

Chance Vouglit Aircraft engineers provided 
the tremendous Cutlass power by installing two 
Westinghouse J46 engines, with afterburners, 
capable of developing approximately 12,000 lbs. 
thrust. 

Naturally an airplane like the Cutlass needs 
unusual materials — combinations of corrosion 
resistance, heat resistance, strength and ductility 
are essential for sustained operations. Inco 
Nickel and Inco Nickel Alloys provide just those 
combinations in critical locations where their 
special properties are demanded. 


Perhaps you have a metal problem calling for 
special properties. Inco’s Technical Service Sec- 
tion will gladly assist you in finding a solution. 
Write for the information you want. 


WHERE INCO NICKEL ALLOYS 
ARE USED IN THE F7U-3 


Inconel® Monel® 



Inco Nickel Alloys A 


THE INTERNATIONAL NICKEL COMPANY, INC. 

67 Wall Street New York 5, N. Y. 


£2 


0.85 millisecond. Average access time 
for the rest of the drum is approximately 
8.5 ms., the company says. 

An accessory magnetic tape storage 
unit can provide additional capacity, in 
160,000-word increments, up to a total 
of 1.6 million words. 

The Model 203 takes its input in- 
structions from standard punch-card 
equipment or from a specially designed 
photo-electric reader which can insert 
450 decimal digits per second into com- 
puter memory from previously punched 
tape. Computer output can be re- 
corded on standard punch cards, tape, 
or be tabulated on an electric typewriter. 

EDC says components are” operated 
well under their rating to give good 
reliability. Built-in test circuits, pre- 
programmed subroutines which can be 
inserted to help diagnose malfunctions, 
and easily replaced plug-in units are 
other features aimed at simplifying com- 


Electrodata says it plans to build 
five Model 203s this year. More infor- 
mation can be obtained by writing for 
Bulletin CEC-3100. Company address 
717 No. Lake Ave., Pasadena, Calif. 

New Transducers 
Made Available 

Recently announced pressure trans- 
ducers include two with variable- 
resistance pick-offs and one with vari- 
able-reluctance pick-off: 

• Variable-resistance, Type 4-312, avail- 
able for measuring gage, absolute, or 
differential pressure. Absolute pressure 
units cover range of 10 to 150 psia., 
differential and gage pressure units 
cover range of 5 to 75 psi., for use with 



maximum line pressure of 150 psi. 
Transducer hysteresis and linearity is 
1% of full scale above 5 psi., 2% below, 
with temperature compensation over 
range of —65 to 2S0F, according to 
manufacturer. Unit weighs 20 grams. 
For more details, write for bulletin 
CED-1540. Consolidated Engineering 
Corp., 300 N. Sierra Madre Villa, 
Pasadena 8, Calif. 

• Variable-resistance, Model GPT, 
available for measuring absolute, gage, 
or differential pressure in range of 
15-80 psi., has linearity of 1% full 
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In the palm of their hand ... 



. . . Every major airframe manufacturer in the United States 
specifies AEROTEC Automatic Controls for at least one of his 
products. At today’s trans-sonic speeds and split-second combat 
maneuvering, the pilot’s very life and the safety of his plane 
are dependent upon these automatic controls. 

Proved in thousands of military and commercial aircraft, 
AEROTEC Automatic Controls are today being specified by 
more and more manufacturers. These controls have passed exten- 
sive qualification tests simulating actual flight conditions in 
accordance with Spec MIL-E-5272 so that they can offer perfect 
performance under the most severe flying and combat conditions. 

AEROTEC Automatic Controls for flap, landing gear and 
cabin heater applications, fuel transfer, flow indication, etc., 
have proved their performance record in flight, and have always 
given added safety to pilot and plane. 

Let our qualified engineering staff help solve your automatic 
control problems. One of our specialists is near, ready to serve 
you. Call or write today. 

When you think of Automatic Aircraft Controls, you should 
automatically think of AEROTEC. 


Pre/.c* Enoinom 

THE THERMIX CORPORATION 

GREENWICH, CONNECTICUT 
(Offices in oil principal aircraft centers) 

Conodion AMliole i: T. C. CHOWN, LTD. Montreal 35. Otrebre • Taranto S. Ontario 

■THE AEROTEC CORPORATION- 

I AIRCRAFT DIVISION GREENWICH, CONNECTICUT I 


Designers and Manufacturers of Autom 
and Check types— Pressure Switches; ( 
Types — Float Switch Top, bottom or 


atic Controls — Valves: Regulati 


.WAS 




scale, hysteresis under 0.5% full scale, 
operating range of — 50 to 90C, accord- 
ing to manufacturer. Unit weighs 8 
oz, dimensions arc; 2 in. dia., 2i in. 
long. Genisco, Inc., 2233 Federal Ave., 
Los Angeles 64, Calif. 

• Variable-reluctance, Model DP-7, 
covering differential pressure range of 
0.5 to 15 psi. for either gases or liquids 
at line pressures up to 100 psi., can be 
operated at carrier frequency of 60 to 



10,000 cps. Device has natural fre- 
quency of 1,000 cps. for operating 
range of 1 psi. North American Instru- 
ments Inc., 2420 N. Lake Ave, Alta- 
dena, Calif. 

Engineers Get New 
Plotters, Recorders 

Several new recorders and plotters 
recently announced have application 
in lab and computer use. Details and 
manufacturers follow. 

• Dual function plotter automatically 
measures two variables and plots their 
relationship to a third quantity which 
controls the speed of chart paper move- 
ment. Device operates from d.c. in- 
puts. Manufacturer is Minneapolis- 
Honeywell Regulator Co, Industrial 
Div, Philadelphia, Pa. 

• Portable two-coordinate plotter re- 
cords either continuous curves or dis- 
crete point plotting, such as the output 
from a digital computer. Plotting sur- 
face is a 120-deg. concave cylinder ca- 
pable of handling up to 11 x 16J-in. 
graph paper. Device provides for zero 
offset and continuously variable scale 
expansion of both axes over 10:1 range. 
Manufacturer is Librascope, Inc, 1607 
Flower St, Glendale, Calif. 

• Recording inilliammeter, dual chan- 
nel, drives recording pens through mag- 
netic clutches to give device frequency 
response up to 15 cps, an accuracy of 
5% through 6 cps, according to man- 
ufacturer. Recorder has four selective 
chart speeds, ranging from 12 in./ 
min. to 12 in./hr, can record up to 
100 hours on 6-in.-wide tape without 
reloading. Device weighs 15j lb, comes 
in two models for operation from either 
115 v, 60 cps. or 28 v./d.c. Manufac- 
turer is Texas Instruments Inc, 6000 
Lemmon Ave, Dallas 9, Tex. 

• Electroplottcr operates from a variety 
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TURBOJET ENGINE 

TEMPERATURE CONTROL AMPLIFIERS 


You want and must have completely reliable 
temperature control amplifiers — amplifiers de- 
signed and constructed to meet specific basic 
requirements of your turbojet engines, such as: 



the use of hermetically-sealed components. 


stallation right on the turbojet engine. 


Manning, Maxwell & Moore turbojet engine tem- 
perature control amplifiers satisfy all four re- 
quirements. They incorporate a highly successful 
design principle thoroughly proved during years 
of concentrated research, development and tests 
devoted exclusively to automatic control systems 

We believe our ability to apply our unique de- 
sign technique to specific and unusual turbojet 
engine temperature control problems can be of 
real value to you. Our engineering counsel and 
extensive manufacturing and test facilities are at 
your service. We welcome your inquiry. 



MANNING, MAXWELL & MOORE, INC. 



AIRCRAFT PRODUCTS DIVISION . STRATFORD, CONN. . DANBURY, CONN. . INGLEWOOD, CALIF. 

OUR AIRCRAFT PRODUCTS INClUDEi TURBOJET ENGINE TEMPERATURE CONTROl AMPLIFIERS • ELECTRONIC AMPLIFIERS 
PRESSURE SWITCHES FOR ROCKETS, JET ENGINE AND AIRFRAME APPLICATIONS • PRESSURE GAUGES 
THERMOCOUPLES • HYDRAULIC VAtVES • JET ENGINE AFTERBURNER CONTROl SYSTEMS. 
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FLY SAFELY 


These weather items 
prepared in 
consultation with 
the United States 
Weather Bureau 


Best Pair to Get You There 

F LYING skill and engine performance— you need both when 
rough weather blows in. That's why it pays to fly with top quality 
Mobilgas Aircraft and Mobiloil Aero. These famous aviation products 
assure smooth power and performance when you need them most. 
Here's why: Flying Red Horse products are the result of the world's 
greatest lubrication experience . . . more than exceed rigid Army and 
Navy specifications , . . have the approval of every major aircraft 
builder. Why accept anything less? 



of input data such as catalog or digital 
computers, punch card machines or 
manual keyboard. Maximum plotting 
rate is 35 points/min., pen traversing 
speed is 18 in ./sec. Device has inde- 
pendent zero and scale controls for each 
axis, selectable incremental advance 
when required, automatic symbol print- 
ing. Manufacturer is Benson-Lehner 
Corp., 2340 Sawtelle Blvd., West Los 
Angeles 64, Calif. 


€ 


FILTER CENTER + 

'. QO 0 0.0.; ' 


► Automation Analysis— Assistant Secre- 
tary of Defense Newbury’s office has 
prepared a report that recommends the 
weeding out of less promising programs 
for developing automatic factory tech- 
niques for electronic production. Report 
recommends the axe for USAF's project 
at Stanford Research Institute, but 
urges strong support for the Signal 
Corps program at General Electric. 


► Helicopter Simulator— Link Aviation 
is considering development of a heli- 
copter simulator. A novel requirement 
will be a visual ground reference for 
pilot, something which fixed-wing simu- 
lators lack, but which company officials 
say is essential for a helicopter training 


► Transistor Bibliography-"Guide To 
Transistor Literature” is the title of a 
handy new booklet prepared by Glenn 
L. Martin Co. The booklet lists more 
than 400 technical papers on transistors, 
the scientific or trade journal in which 



Capacitor Tester 

Capacitors are automatically tested and 
sorted according to their individual variation 
from nominal capacitance in this device 
made by Industrial Instruments, Inc. Ma- 
chine performs three high-voltage break- 
down tests, automatically discharges units 
into reject bin if they fail to pass. Those 
that pass are tested and sorted according 
to their capacitance in up to eight tolerance 
ranges. Manufacturer’s address is 89 Com- 
merce Road, Cedar Grove, N. J. 



cold headed rivets 

Mm D D I I LV AND BOLTS 

^ D II I L L O 3/32" to 11 / 2 " Dia. 

EL SEGUNDO, 

MANUFACTURING COMPANY CALIFORNIA 


BRILEf 


SPECIFICATION 
FEATURES 

Fillets and Threads After Heat 
Treat . . . (Increases Strength Through 
Elongated Grain Flow) 

2—160,000 to 180,000 PSI to 
Withstand An Average of 
65,000 Fatigue Cycles 


3 — 100% Magnetic Inspection 


a pioneer producer of precision fast- 
eners for the Aircraft industry exclusively, 
Briles specialized experience in cold head- 
ing and thread rolling gives the industry 
fasteners of the highest quality on a pro- 
duction basis. 
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15 times longer life! 

...for this TWIGG-BUILT turbine inlet casing 



Sections of Type 310 stainless steel turbine 
inlet casing, formerly arc-welded, are now NICRO-BRAZED. ^ 

This latest atmospheric-controlled brazing process gives the Assembly 
?5 times the service life formerly experienced. 

Nicro-Brazing is typical of the advanced metal-worki 
employed by TWIGG in fabricating stronger, lighter, 
assemblies to meet exacting performance requireme 


TWIGG CAN DO M... for you! 



they appeared, and date of publication. 
Hie guide is divided into sections on 
transistor theory, characteristics, cir- 
cuits, applications, production and test- 
ing, and types. Detailed subject index 
is included. Booklet is available to in- 
dustry engineers, Martin says. 

► Receiver Conversion Kits-Users of 
older military VHF and glide slope 
receivers (ARC T-ll, 11A, 1 IB and 
R-S9B) can increase their number of 
channels to 10 with kits developed by 
Aeronautical Electronics, Inc. The 
VHF kit adaptor plugs into existing 
crystal sockets, requires only two minor 
wiring changes. Glide slope adaptor 
requires slightly more work. Company 
will perform receiver modifications, if 
desired. Address is Raleigh-Durhanr 
Airport, Raleigh, N. C. 

► Expanding Industry— Recent evidence 
of avionics industry growth include: 

• New company: Insulated Circuits, 
Inc., formed to manufacture printed 
circuits and complete sub-assemblies, 
headed by Robert A. Curran. Address 
is 115 Roosevelt Ave., Belleville, N. J. 

• Name change: Micromax Co. has 
changed its name to Computer Instru- 
ments Co., to better describe its expand- 
ing activities in field of computer and 
servomechanism components. 

• New office: Pacific Division, Bendix 
Aviation Corp., has appointed C. E. 
Ruckstuhl as full-time East Coast sales 
representative for its telemetering and 
other avionic products. Office is at 475 
Fifth Ave., New York, N. Y. -PK 



DESIGNED FOR 

ACCESSIBILITY 



SIKORSKY S-56 HELICOPTER 
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NEW AVIATION PRODUCTS 
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FLY 
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FASTER 




Accelerometer Tester 
Gives 850G Forces 

A G-accelerator which can test accel- 
erometers and other instruments to 
S50G under altitude and thermal con- 
ditions is offered by GenisCO, Inc. 

Range of this Model D accelerator is 
said to be infinitely variable from 20 to 
1,750 rpm., with radius of gyration 
variable from 5-in. to 12-in. It is 
mounted on a circular table 24 in. in 
diameter with 108 J-20 tapped mount- 
ing holes balanced to equalize the 
weight of electrical leads. 

Full capacity of the table is 1,000G- 
pounds. Up to six identical objects can 
be tested simultaneously if arranged 
symmetrically on the table. 

The table can be braked to a full stop 
from maximum speed in approximately 
10 seconds, Genisco notes. Drive 
mechanism is a 1-hp. 220-v., 60-cycle, 
three-phase motor and an infinitely 
variable Vickers hydraulic transmission 
with a T-hp. output. 

Overall size of the machine is 63 in. 
high, 314 in. wide and 42 in. deep. 

Genisco, Inc., 2233 Federal Ave., 
Los Angeles 64, Calif. 

Counting Device Checks 
Quality Control Work 

A portable counting instrument that 
keeps a record of “accepts” and "re- 
jects” is offered by American Hydro- 
math Corp. as an aid to quality con- 
trol. 

The inspector presses either the "ac- 
cept" or "reject” button at the base of 
the instrument as he examines each 
unit. His action actuates two counters 
-one showing subtotal for the shift, 
hour, or spotcheck period, the other 
showing total for the day, week or what- 
ever longer period is desired. The 
counters are easy to reset. 


By comparing current defective rate 
with allowable defective rate it is pos- 
sible to determine when a production 
process is going “out of control.” 

Known as QualiCount, the device is 
self-contained, operates from 115-v. 
single-phase current. It may be con- 
nected to remote actuation means such 
as knee, foot or conveyor line switches. 

American Hydromath Corp., 25-20 
43rd Ave., Long Island City 1, N. Y. 

Left and Right Side Holes 
Drilled in One Operation 

Simultaneous drilling of both right 
and left-hand parts is accomplished 
with a new drilling machine being put 
on the market by the Govro Nelson Co. 

Equipment incorporates four auto- 
matic drilling units. Tap drills two 4-20 
holes in one operation at a rate of ap- 
proximately 600 parts per hour. 

For drilling, operator loads one each 
of right- and left-hand parts, presses the 
start cycle buttons and units are auto- 
matically clamped, drilled, unclamped 
and ejected. 

Govro-Nelson Co., Detroit, Mich. 



Threaded Spacer Made 
For Sandwich Structures 


A threaded spacer with tapped sleeve 
that receives the attaching bolt and 
eliminates need for a nut is being made 
by Deiron Co., Inc. The threaded 
spacer has been developed especially for 
light-load applications where weight- 
saving is a primary requirement. 

The threaded spacer permits attach- 
ment of conduits, cables, instruments 
and other equipment to sandwich-type 
structures without danger of crushing 
the panels, the manufacturer says. Other 
uses include soft woods, such as balsa, 
and fragile structures where fastening 
takeup must be limited to a specified 
grip length. 

Tradenamed Fasco, the unite are 
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You a target 



Let's face it... we’re all targets! 


If your plant is not ready with a disaster plan, 
better act now. There’s not a single American 
plant that’s out of range of an intercontinental 
bomber — and fires, floods, tornadoes or explo- 
sions can kill you just as dead as an atom bomb. 

It costs next to nothing to take a few simple 
steps which may save hundreds of lives. Here 
they are. Check them off today. 

□ Call your local Civil Defense Director. He’ll help 

that’s safer, because it’s integrated with commu- 
nity Civil Defense action. 

□ Check contents and locations of first-aid kits. 
Be sure they're adequate and up to date. Here, 


again, your CD Director can help. He’ll advise you 
□ Encourage personnel to attend Red Cross First- 

paper, in local newspapers, over TV and radio, on 
bulletin boards. Your CD Director can show you 
ads that you can sponsor locally. Set the standard 
of preparedness in your plant city. There’s no 
better way of building prestige and good com- 
munity relations— and no greater way of helping 

Act note . . . check olt these four simple points . . . 
lives are at stake . . . have you a right to delay? 



SUPERIOR PERFORMANCE 

PLUS t * ie Advantages 

of Standardization 


from a ££$PONS/et£ s 


that’s 

tA/hi| 

EASTERN 

© 

AIR LINES 

USES 

Vickers 


CONSTELLATION 1049C 



DOUGLAS DC-4 


HYDRAULIC EQUIPMENT 

Eastern Air Lines (in common with most of the World's airlines) 
derives multiple advantages from the use of Vickers Hydraulics. 
First, it has the best aircraft hydraulic equipment available. 
Second, it obtains the many benefits of standardization. Third, 
it has the undivided responsibility of a single source. 

Vickers Hydraulic Equipment has proved by hundreds of 
thousands of hours in the air its claims of longer life, greater 
dependability, better performance and lower maintenance. 

The interchangeability resulting from standardization means 
a smaller and more flexible inventory of spare parts. It minimizes 
the number of test and inspection fixtures. It makes for quicker 
F maintenance personnel through the need 
Ih fewer products. 


for familial 



available with sleeves tapped #6-32, 
#8-32, #10-32 and 4-28. Grip lengths 
are from 5 in. to 1J in. Spacers are 
made of 24 ST-3 aluminum alloy, an- 
odized. No special tools are needed. 

Deiron Co., Inc., Fasco Div., 5224 
Southern Ave., South Gate, Calif. 


ALSO ON THE MARKET 


All-purpose welding and brazing unit, 
known as Andco Uni-Flux, provides one 
flux for all types of gas welding and braz- 
ing, welds through lead, beryllium, alu- 
minum, bronze, galvanized, copper, rust, 
grease, paint, tar and dirt, its maker 
claims. Unit also brazes and welds cast 
iron, chrome metals, stainless. Monel, 
aluminum, bronze and silver solder. 
Unit eliminates foreign substance from 
metal surface, eliminates crystallizing 
and cleans as it is used.— Andco, Inc., 
235 Thome Ave., Orchard Park, N. Y. 

Ceiling-mounted power supply reel is 
used in hangars to facilitate repair and 
servicing of planes. Power fixture is 
lowered by pushbutton control to any 
part of plane within range of its 40-ft. 
cable. Power to charge batteries, etc., 



is transmitted through a 4-pole, 3-phasc, 
60-amp. plug. Three plug-in receptacles 
permit use of small power tools. Unit 
also has three explosion-proof work 
lights on reels. Model AT.— Reel-O- 
Matic Corp. of America, Columbia, Pa. 

Profile template, 12-in. Adjusto model, 
uses brass strips .010 in. thick. Both a 
male and female profile are obtained in 
seconds on objects 12 in. long and 4 in. 
deep, the maker says. A right- and left- 
hand threaded member applies pressure 
on both ends simultaneously in order 
to obtain additional adjustment and 
locking force. Unit sells for $69.50 — 
Toolcraft Manufacturing Co., P. O. Box 
507, East Chicago, Ind. 




Automatic Feeding and Setting! 



■ 37 YEARS EXPERIENCE CTJ) 
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In the air as on the ground, Clifford 
Feather Weight All-Aluminum Oil 
Coolers bring exceptional benefits to 
the protection of engine lubricating 
systems. For one thing, they’re the 
only all-brazed type of oil cooler. 
Another big advantage is their 
superior weight-strength ratio — the 
result of Clifford’s patented alumi- 
num brazing method and pre- 


testing in the largest, most modern 
wind tunnel laboratory in the aero- 
nautical heat exchanger industry. 
You’ll find Clifford Feather Weights 
in every type of modern aircraft, 
military or civilian, jet or piston 
powered. For further details, write 
Clifford Manufacturing Company, 
136 Grove St., Waltham 54, Mass. 
Division of Standard-Thomson Corpo- 


ration. Sales offices in New York 17, 
Detroit, Chicago 1, Los Angeles. 


HYDRON ^ljITT 
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CLIFFORD HEAT EXCHANGERS 
. . . CUSTOM ENGINEERED 


EOR MORE EFFICIENT HEAT TRANSFER 


FINANCIAL 



Aircraft Dividends Continue Climb 

All but one of 17 firms studied equaled or bettered 
1952 payments last year; outlook for 1954 is good. 


Sixteen of 17 leading aircraft firms 
again paid dividends in 1953, repeating 
performances of the previous three 
years. In only a few cases were divi- 
dends not as high as or higher than 
those paid to investors bv the same 
firm in 1952 

These facts are revealed in an exclu- 
sive Aviation Week compilation, 
which shows a general trend to in- 
creased dividend disbursements by the 
aircraft group. 

Glenn L. Martin Co. remained the 
only aircraft firm failing to pay any 
dividends during 1953, making it six 

stockholders. 

► Tax Relief-Beech Aircraft Corp 
passed the last two quarterly disburse- 
ments of 25 cents each as the result 
of complications growing from cancela- 
tion of a major military contract. How- 
ever, management has declared its in- 
tention of restoring past dividends as 


As the result of a congressional pro- 
posal to afford partial relief from double 
taxation of dividend income and the 
past performance of these firms, the in- 
vestment factor of aircraft and equities 
is expected to be enhanced. 

While full details of the proposal 
now before Congress are too technical 
to warrant a full discussion, the import 
would be sufficient to encourage inves- 
tors in all tax categories to seek out 


dividend-paying equities. And many 
aircraft equities for some time have af- 
forded liberal dividend income yields. 
This fact has been indicated repcatcdlv 
here (Sept. 10, 1951, p. 60). 

► Current Yields- Wliile dividend pay- 
ments for the aircraft group have been 
well maintained, yields actually have 
declined recently. This has not made 
investors in aircraft unhappy. In fact, 
it has been a most pleasant phenome- 
non, reflecting as it docs sharply higher 
market prices. About seven month; 
ago, many of the aircraft stocks at the 
then prevailing market quotations 
showed an income yield ranging from 
7% to approximately 10% with the 
predominance appearing in the upper 
registers (Aviation Week July 27, 
1953, p. 65). 

Current yields, as indicated by the 
accompanying table, show an indicated 
cash income ranging from about 4% to 
around 8%, with thee average around 
5.5%. 

At current market quotations, and 
based on the 1953 dividend rates, in- 
come yields of 7% or better remain 
indicated for Bell, Convair, Fairchild 
and Crumman. 

North American Aviation's cur- 
rent yield of 7.4% is based on 1954 
indications as the company went on a 
quarterly basis of 50 cents a share early 
this year. This indicates a $2 annual 
rate as compared with $1-50 paid in 





"I know all factory recommended 
modifications are incorporated." 
Says Jlconazd. JZae 


Chief of Maintenance— Continental Can Co.; Inc. 
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1953 in two 75-cent semi-annual dis- 
tributions. 

► Best to Come— Sustained production, 
sales, earnings— and dividends— have, for 
the most part, been a strong character 
for the aircraft group and attracted con- 
siderable investment support. Reports 
released thus far for 1953 make excellent 
reading with predominant implications 
that the “best is yet to come” in 1954. 

The fact that important segments of 
the aircraft industry have demonstrated 
sustained dividend payments extending 
over a considerable period of years 
has done much to introduce a measure 
of confidence among investors. Among 
the aircraft enterprises having a string of 
consecutive dividend payments (with 
varying annual amounts) for 10 years 
or more: Bell, Boeing, Cessna, Curtiss- 
Wright, Douglas, Garrett, Grumman, 
Ryan and United Aircraft. 

The contrast between current divi- 
dend payments for some companies 
and the market price of their equity at 
their early stages of development is in- 
deed phenomenal. For example, Gar- 
rett Corp., a manufacturer of specialty 
aircraft equipment, reveals an interest- 
ing record of substantial growth and 
success to its early supporters. Back in 
1941, it would have been possible to 
buy Garrett Corp. stock at the equiva- 
lent of $2 per share. 

Cash dividends were started in 1942 
and amounted to 30 cents per share, as 
adjusted on the present capitalization. 
Since that time, about $10 per share 
on the existing stock has been paid in 
cash disbursements. Current market 
quotations of $26 per share are more 
than 13 times the price quotations of 
1941. 

The current annual dividend rate 
alone almost approximates the total 
purchase price of $2 per share of Gar- 
rett stock in 1941. 

► Risks, Results— This success story 
demonstrates the outstanding results 
possible with a specialty filling a defi- 
nite need and brought along by compe- 
tent management in a growth industry. 
Getting it on the “ground floor" can 
return highly profitable results, but at 
the time such commitments are made 
substantial risks also are present. 

For this reason, despite the strong 
inherent position of the aircraft indus- 
try as a whole, not all companies can 
be expected to show uniform results. 
The quality of management, ability to 
develop “articles” desired by military 
and commercial customers, and the 
capability of producing efficiently at 
profitable levels are among the more 
important elements dictating future 
operations for the separate companies. 
Selectivity among the various aircraft 
builders, always a dominant considera- 
tion, is now more important than at any 
time in the past. 

— Selig Altschul 
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AIR TRANSPORT 


Allegheny Offers New Mail Pay Formula 



• Flat mileage rate asked 
by feederline president. 

• Present rate scale restricts 
development, he says. 

By Richard Balentine 

Allegheny Airlines, oldest U. S. local 
sen' ice air carrier, has come up with a 
proposal that may help solve one of the 
basic problems of the subsidy-bound 
feederline industry. 

Leslie O. Barnes, Allegheny's 37-year- 
old president, asks Civil Aeronautics 
Board hereafter to determine the com- 
pany’s pay on a flat mileage basis in- 
stead of the current sliding-scale for- 
mula used for local service airlines. 

"We arc not seeking any more mail 
pay than that forecast by CAB,” he 
says. “We are asking revision of the 
formula which tends to limit the oper- 
ation of developmental and experimen- 
tal service.” 

► Planning Advantage— "Such services 
are a basic responsibility under the local 
air service program and should not be 
subject to restrictions beyond forecast 
mail pay requirements," Barnes sug- 
gests. "Under the present formula, 
the company has little alternative but 
to reduce developmental services to a 

Barnes says the “flat mileage rate 
would place the responsibility for the 
operation of additional services on man- 
agement rather than a formula and 
would permit more intelligent planning 
of future operations.” 

Allegheny’s current mail rate was de- 
signed to yield a profit of approxi- 
mately $116,000 in 1953. Actually the 
company’s profit was only $3,754 due to 
developmental scheduled operations and 
the practical effect of the mail pay for- 
mula, the airline president points out. 

Put on a flat mileage rate, says Barnes, 
■"Allegheny could develop more repre- 
sentative profits and, at the same time, 
■provide substantially increased services 
at no additional cost to the govem- 

*■ Significant Proposal— Bames proposes 
a measure that is sure to stir the local 
■service transport industry. He told 
Aviation Week it would be one way to 
stop the major part of the feederline 
industry from returning to the Board 
for additional mail pay. 

“There is an element in the mail rate 
formula whereby mail payments are 
-progressively reduced for each mile op- 


erated beyond the base specified in the 
mail rate order,” he says. 

"Projected far enough, this clement 
dictates a load factor unattainable with 
DC-3-type aircraft. When this element 
is combined with the certification of 
relatively unproductive additional route 
miles, adjustments in the mail rate are 
required,” he said. 

► DC-3 Airline— Allegheny, like other 
local services lines, is a DC- 3 airline, 
owning a fleet of 13. Unlike the others, 
however, Allegheny has not been 
plagued with unproductive mileage in 
addition to the base stipulated in its 



LESLIE O. BARNES: Revise the formula. 


mail rates. It flew more than 250,000 
mi. of developmental routes during 
1953 at no cost to the federal govem- 

If the difference is too great between 
the base mileage specified in the mail 
rate and that required to render ade- 
quate service over the routes, then ad- 
justments in the rate are required, 
Bames contended. 

► Three Factors— “As we understand it,” 
he says, “permanent mail rates of the 
local service carriers contain three ele- 
ments having a direct bearing on mail 
pay requirements. These are: base mile- 
age, load factor and mileage in excess 
of base mileage. 

“As the mileage operated exceeds the 
base mileage stipulated in the mail rate, 
progressive reductions arc made in mail 
payments. It is presumed that this is 
a safeguard against a carrier operating 

actual practice, the third element in the 
formula acts as a penalty for each mile 
operated beyond the base miles.” 

Allegheny's president does not suggest 
that the basic mileage for which mail 
pay is received should be increased coin- 
cident with an increase in certificate 
route mileage. He recommends one of 
•two alternatives: 

• Mileage penalty provision should be 
completely eliminated from the for- 
mula on these grounds: Adequate safe- 
guards already exist against excessive 
mileage; it tends to stifle or retard de- 
velopment of nonmail revenues in an 
airline’s area; it forces a carrier into 
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mail rate hearings that otherwise would 
be unnecessary and, at the same time, 
increases the work load of the Board. 

• As the need is shown for additional 
mileage as evidenced by a high load 
factor or as additional mileage is certifi- 
cated to a carrier, the point at which 
penalties normally commence to accrue 
automatically should be extended be- 
yond the base to an extent consistent 
with the requirement. 

► Trunk-Feeder Mergers?— The day is 
coming, “probably within the next five 
years," Barnes says, when air transpor- 
tation will be divided between the trunk 
and local service airlines. 

“Smaller trunk carriers," he pre- 
dicts, “will be absorbed through mer- 
gers or consolidations with the major 
trunk carriers. Ten trunk carriers prob- 
ably will remain. 

“At the same time, the nation will 
be divided into seven and possibly as 
many as 10 regions served by a single 
local service carrier in each region. In 
this way substantial economies may be 
made in the reduction of indirect oper- 
ating costs of the local service carriers.” 

Although this must be approved by 
the Board, the primary initiative, says 
Barnes, "must emanate from the local 
service carriers.” In this way airmail 
subsidy requirements (now $25 million 
annually) will be reduced, he claims. 

► DC-3 Replacement— Complete elimi- 
nation of subsidy requirements, he says, 
necessarily must await the use of new 
or more productive equipment. 

Absence of a suitable replacement 
for the DC-3 now is a “major stumbling 
block to truly significant progress,” 
Barnes points out. “On some seg- 
ments of Allegheny Airlines, the inabil- 
ity to provide more seats unquestion- 
ably has had an adverse or discouraging 
effect on public acceptance of local 

Although the DC-3 has been the local 


Delta-C&S Air Lines' Douglas DC-7 demon- 
strates how this transport can extend its land- 
ing gear to slow its speed if unexpected tur- 
bulence is encountered or to maintain opti- 
mum flight altitude before letting down at 
destination. The landing gear and doors are 


service airline's workhorse, it is now 
getting too expensive to operate, the 
Allegheny chief executive warns. It 
now costs Allegheny 2J cents a seat 
mile to operate the airplane. Because 
the surplus parts market for DC-3s is 
drying up, he reports it may go to 2i 

"As long as we operate the DC-3,” 
said Barnes, “we will never be without 
subsidy.” 

► Foreign Market?— He says the Con- 
vair 340 and the Martin 2-0-2 are not 
local service airline transports because 
they are too expensive to operate. Heli- 
copters still are five to 10 years off for 
Allegheny's purposes, Barnes adds, and 
four-engine equipment— such as the 
DC-4— require bigger and more substan- 
tial fields than many of the airports 
the feederlines serve. 

Only immediate solution may be in 
the foreign market, where several DC-3 
replacements are being built, he says. 

► Restrictions-Another force depriving 
local service airlines of their quicker 
development, Bames says, is the “re- 
strictions placed on local service sched- 
ules between terminals and intermediate 
points where such restrictions have been 
established for the protection of the 
trunk carriers should be removed.” 

He points out that the feederlines 
have turned over roughly $20 million 
in business to trunk airlines thus far. 

► Confident of Future— On the occasion 
of Allegheny’s fifth year of scheduled 
passenger service last month, veteran 
aviation executive Bames voiced opti- 
mism in the future of the local service 
business: 

“The growth of Allegheny during the 
last five years is a testimonial to the 
cooperative efforts of the communities 
served and the employes of the com- 
pany. On the basis of current trends, 
Allegheny will achieve an even greater 
record during the next five years.” 


low 15,000 ft. (285 true indicated airspeed 
at 25,000 ft) and more than double the 
plane’s drag when they are opened. With 
these speed brakes down, the DC-7 can de- 


Ryan Offers Solution 
To Feederline Profits 

Civil Aeronautics Board member 
Oswald Ryan says profits of local serv- 
ice airlines might improve if they re- 
ceived higher interline compensation 
for the cost of originating traffic that 
will transfer to long-haul carriers. 

This originating cost is not dupli- 
cated by other airlines that carry the 
passenger, he points out. 

“It is the present practice in the 
case of a local service earner which 
originates a long-haul, interline passen- 
ger to allocate the passenger’s fare on 
the basis of mileage,” Ryan adds. 

► Increased Revenues-Management of 
the local service lines has been good 
“with very few exceptions," he re- 
ported in a speech at Purdue Univer- 
sity. 

They have increased steadily their 
commercial revenues and until 1951 
were successful in accomplishing a 
progressive reduction in their unit 
operating costs, the Board member re- 

“But the greater increase in oper- 
ating expenses which has confronted 
these carriers since 1951,” says Ryan, 
“has more than absorbed the steady 
increase in revenues which they were 
able to accomplish." 

He says two factors create this con- 

• Substantial expansion in the volume 
of their operations, resulting from new 
routes added to local service systems 
and new frequencies added to oper- 

• Increase in labor and materials costs, 
including the price of gasoline and 

“There would be no problem in the 
equitable distribution of the passenger 
origination cost in the case of such 
interline traffic if all participating car- 
riers transported the passengers ap- 
proximately the same distance,” Ryan 

"Under these circumstances, the 
extra-cost burden from on-line passen- 
gers going to other carriers would be 
approximately balanced by the cost 
savings from off-line passengers origi- 
nated by other carriers.” 

Long Beach Opens 
Passenger Heliport 

Long Beach, Calif.— First passenger 
heliport in Southern California has been 
dedicated here with the opening of the 
new Long Beach Municipal Heliport. 

The heliport will be one of the first 
terminals for Los Angeles Airways when 
the airline begins passenger service later 
this year. Meanwhile, it will be used for 
mail and express service. 



DC-7 Uses Landing Gear as Speed Brake 
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TWA to Lease New 


$18-Million Base 


occupancy when two first-class fares are 

Features include a private washstand, 
mirror and completely stocked toilet ar- 
ticle cabinet, wash basin with hot and 
cold water, and a side stand with a 
combination bar and bookshelf. 

Fully reclining lounge chairs with 
large foot rests are provided, as well as a 
leather-covered divan, private clothes 
closet, large removable table and space 
for storage of overnight baggage. 

Stateroom passengers have a choice 
of menus and may have meals served at 
any time during the flight. Special bev- 
erage service and additional snack serv- 
ice also are available. At departures and 
enroute stops they may board the plane 
ahead of other passengers. 


PAA’s New Double-Duty 377s 


Pan American World Airways has in- 
troduced two major modifications on 
portions of its Boeing Stratocruiser fleet 
to provide: 

• Combination first-class and aircoach 
facilities aboard the same aircraft on a 
number of the airline’s Pacific routes 
(Aviation Week Mar. 22, p. 68). 

• Luxury staterooms for first-class flights 
on trans-Atlantic routes. 

► Quick Conversion— In the combina- 
tion first-class-tourist configuration, PAA 
has made two separate sections through 
use of a sturdy partition between the 
aft and forward portion of the plane. 
By changing the position of this parti- 
tion and altering the seat ratio, it is 
possible to convert the aircraft quickly 
to four different seating arrangements 


to meet any fluctuations in travel trends. 

Aft portion is reserved for first-class 
passengers, while the forward section is 
occupied by tourist fares. First-class 
passengers have separate dressing room 
facilities, a 66-lb. baggage allowance, 
exclusive use of the lower-deck lounge, 
meals with champagne and dinner wines 
and Sleeperette seats. 

Tourist passengers received compli- 
mentary meals and a baggage allowance 
of 44 lb. 

The seating conversion can be accom- 
plished during the time aircraft is on 
the ground at stopovers along south and 
central Pacific routes, says PAA. 

► Staterooms— The new staterooms on 
Atlantic routes will carry a surcharge of 
$125 and will be available for single 


Trans World Airlines has signed a 
lease with the city of Kansas City, Mo., 
for an $ 18-million overhaul base to be 
constructed at the city’s new industrial 
airport site in Platte County, 16 mi. 
northwest of the municipal airport. 

The entire base is scheduled for com- 
pletion within two years, but TWA 
plans occupancy and use of the engine 
overhaul shops by September of next 

► Overhaul, Test— Facilities will consist 
of three main buildings— main overhaul 
and office building, engine overhaul and 
warehouse structure, and a test cell 
building. 

The main overhaul and office build- 
ing will be the largest, measuring 816 
by 420 ft., with a three-story office and 
shop section in the center. The two- 
level engine overhaul structure will run 
435 by 90 ft., while the test cell fa- 
cility will measure 80 by 212 ft. The 
latter will include six engine test cells, 
three control and accessory rooms and 
a cabin supercharger test room. 

► $217 per Acre— According to TWA’s 
agreement with the city, the company 
will rent 135 acres of the 4,700-acre 
airport at an annual ground rental rate 
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of $217 per acre, or $2,442 per month. 

The airline also will pay the city $200 
per month for full use of the airport, 
along with a monthly rental sufficient 
to amortize cost of construction and im- 
provement of facilities over the 30-yr. 

Landing fees will be required for 
both scheduled and nonscheduled 
flights, based on aircraft weight and 
number of landings. 

The TWA-city agreement is con- 
tingent upon three conditions: 


By Katherine Johnson 

Airlines have a big stake in the com- 
prehensive rc-cvaluation of postal poli- 
cies planned by the Senate's Post Office 
and Civil Service Committee in the near 
future. 

One major issue to be considered is 
whether all non-local, first-class mail 
should move by air. Hearings are sched- 
uled to start Apr. 19, with government 
witnesses. 

► Key Questions— Other key issues the 
committee, headed by Sen. Frank Carl- 
son, is aiming to solve: 

• Who should set postage rates— Con- 
gress, as at present, or the Post Office 
Department? The congressional process 
is slow and has been widely blamed for 
the mounting postal deficits. Congress 
has been reluctant to boost postage rates 
to increase postal revenue. 

• What criteria should be used in set- 
ting postage rates? Post Office now al- 
locates its overhead among the various 
classes of service, and recommends post- 
age rates sufficient to assure a balance 
between the revenue and expense of 
each class. But Post Office’s allocations 
have been called unrealistic. 

Airlines charge that the air service 
assumes far too great a portion of the 
overhead, and Post Office has used this 
to justify higher airmail postage rates. 

• Should Civil Aeronautics Board or 
Post Office set rates paid air carriers for 
transporting mail? As a purchaser. Post 
Office wants a free hand to bid for the 
best rate it can get. 

Airlines already are greatly concerned 
over the 18-20-cent rate the department 
bargained for on experimental routes for 
shipping three-ccnt surface mail by air 
on a "space available" basis over New 
York-Chicago-Washington routes. The 
fact is that all surface mail over these 
routes is going by air. 

The mail volume from New York to 
Chicago is 90 tons daily. But the excess 
capacity of only two air carriers. United 
Air Lines and American Airlines, be- 


• Completion by Apr. 30 of a feasibility 
study (by an outside agency), which 
will outline economies the airline can 
expect to realize through an enlarged 
and more efficient overhaul base. Such 
a report is necessary before bonds can 

• Availability of bond money, because 
construction will be financed by sale of 

• Meeting of construction completion 
and occupancy deadlines set down hv 
TWA. 


tween these two points is 1 30 tons daily. 
The “priority” given the six-cent air- 
mail letter has no meaning. 

Airlines arc fearful that when it be- 
comes generally known that all three- 
cent mail is going by air, purchases of 
airmail stamps for shipments over these 
experimental routes will end. 

• If it is decided that all non-local, first- 
class mail should go by air, should the 
postage rate be four or five cents an 
ounce? Airlines favor the five-cent rate. 
However, there is strong pressure on 
congressmen against eliminating the 
three-cent postage stamp and making 
available only a five-cent stamp. 

Opinion on Capitol Hill inclines 
toward a four-cent rate. It is believed 
that citizens would go along with a 
four-cent rate for faster service. In 
addition, the Administration's plan is to 
boost the three-cent surface rate to four 
cents. Airlines, on the other hand, arc 
apprehensive that low revenue under the 
four-cent rate might be used as a weapon 
to beat down rates paid carriers. 


On Apr. 1, Canada set a precedent by 
inaugurating a program of dispatching 
all first-class, non-local mail by air at 

• If the two classes of first-class mail- 
air and surface-are maintained, should 
airmail postage rate be boosted from six 
to seven cents? This is the Administra- 
tion's proposal, already approved by a 
majority of the House Post Office and 
Civil Service Committee. It will be 
challenged on the House floor and faces 
stiff opposition in the Senate Post Office 
Committee. 

• Should helicopter airmail service be 
continued? Post Office, which has testi- 
fied that the service is too costly for its 
value, is expected flatly to recommend 

► Conflicting Reports-Thc Senate com- 
mittee has two lengthy and conflicting 
reports as a basis for' its hearings on 
postal policy: 

• A 364-page report by an advisory coun- 
cil established a year ago. The group 
included Robert Ramspeck. vice presi- 
dent of Eastern Air Lines. 

• A 350-page report by the Post Office 
Department refuting most of the find- 
ings of the advisory council. 

The advisors’ council's report presents 
Air Transport Assn.’s proposal for ship- 
ping all first-class mail by air and show- 
ing the airlines’ ability to handle the 
volume (Aviation Week Feb. 1, p. 67). 
The council made no recommendation 
on the proposal. 

The Post Office report says shipment 
of surface mail by air "svili be further 
extended if experience proves it practi- 
cal,” and adds: 

“The purpose of the plan is not to 
provide air transportation as such, but 
to carry out a policy of utilizing such 
facilities where they would provide a 
more efficient and economical service 
than would be available through the 



Postal Air Policies Up for Study 

Senate committee to review entire airmail problem, 
including postage rates and carriage of first-class. 
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Western Promotes Rail Travel 


Travelers on Western Air Lines 
last week found a somewhat unusual 
folder in the promotion kits at their 
scats. It urged them to travel on 
Union Pacific Railroad. 

The colorful folder was part of co- 
operative promotion plan to encour- 
age travel in the West. 

Western and Union Pacific, com- 
petitors for the tourist trade, have 
joined forces to promote the heavy 
traffic area of Las Vegas, Hoover 
Dam and Lake Mead. 

► Advantages by Rail— Attractive full- 
color booklets produced by Union 
Pacific to boost this national vaca- 
tion area are being placed on each 
Western airliner, distributed through 
WAL ticket offices and mailed by 
the airline to its patrons throughout 
the West. 

The booklet emphasizes the advan- 
tages of travel bv rail, outlines rail 
schedules to the Las Vegas area and 
lists UP ticket offices in the nation. 


It contains a map of the UP system 
and color photos of Union Pacific 
streamliners. 

► Sincere Gesture— To the brochure. 
Western has attached this cover 
message: 

"This folder on fabulous Las 
Vegas and the Hoover Dam-Lake 
Mead recreational area is so out- 
standing that we are happy to dis- 
tribute it for our competitor in the 
hope of interesting you in a trip to 
Las Vegas. Those of you who don't 
go via Union Pacific will be very wel- 
come aboard one of Western Air 
Lines’ fast, frequent flights to Las 
Vegas.” 

Bert D. Lynn, advertising and pub- 
lic relations director for WAL, says 
the new plan is "a sincere gesture on 
the part of the two transportation 
companies because they are both in- 
terested in building the West.” 

Western operates 24 flights a day 
to and from Las Vegas. 


use of surface transportation exclu- 
sively.” 

► Bid Freedom— The Post Office report 
repeats the department's request, made 
last year in testimony before the Senate 
Appropriations Committee, that it be 
free to bid with nonskeds or certificated 
freight carriers for mail transportation 
and permitted to ship at the most rea- 
sonable rate over routes on which sched- 
uled airlines have different mail pay 
rates set by CAB. "The Post Office still 
does not have the privilege ... to 
purchase the fastest and cheapest trans- 
portation,” the department objects. 
"It can do a better job if it has that 
right. The Congress, by its investiga- 
tional powers and the examinations of 
the General Accounting Office can pre- 
vent abuses." (Prior to the 1938 CAA 
Act, carriers were bidding for mail 
contracts below cost, simply to acquire 
operating rights.) 

The department announced legisla- 
tion is being drafted "which would 
make it possible for us to negotiate for 
lower rates with individual airlines." 

► Opposite Views—' Die advisory coun- 
cil supports the setting of postage rates 
by Congress. The Post Office wants 
authority "to initiate action to adjust 
postal rates whenever significant changes 
occur or are expected to occur in cost 
levels, with the objective that rate 
changes shall take place concurrently 
with such cost changes.” It proposes a 
review by an independent commission, 
before the rate changes become effec- 
tive, to ascertain that the action will be 
in conformity with principles laid down 
by Congress. 

The advisory council concurs with 
the airline position that Post Office’s 
cost ascertainment system largely is 
guess work and should not be referred 
to in determining postage rates. 

A study made for the council by 
Price- Waterhouse and Co., an account- 
ing firm, showed that simply by chang- 
ing the allocation formula it could be 
demonstrated that first-class mail (other 
than airmail) involved a deficit of $840 
million in fiscal 1952— instead of the 
Post Office’s ascertainment of a $52- 
million profit. 

Airlines want factors such as "value 
or service” and "what the traffic will 
bear" used as guideposts in determining 
postage rates, and the advisors' council 
supports them on this stand. Although 
not exacting, these criteria, airlines feel, 
are more realistic than Post Office’s 
ascertainments. 

"For example,” one airline spokes- 
man remarks, "a letter carrier may de- 
liver one airmail letter and 1,000 regu- 
lar-mail letters on his route, but the cost 
of his service is divided fifty-fifty be- 
tween the airmail service and the regu- 
lar first-class mail service.” 

► Show Profit— Post Office, however, 
wants to cling to the cost ascertainment 


system and objects in its report that 
“there is no statistical way by which 
these intangibles (such as Value of serv- 
vice’) can be measured.” 

Despite the possibility that airmail 
service was overcharged with general de- 
partment overhead, the service showed 
a profit of $7.7 million in fiscal 1953. 
This was after deducting $49.8 million 
as airline subsidy, which Post Office no 
longer has to pay. The deficit before the 
deduction for subsidy was $42.1 million. 

On helicopter service, the Post Office 
report commented: 

“It is costly and provided only to the 
patrons in three metropolitan areas. We 
are not convinced that it is warranted. 
Accordingly, we are making a survey to 
ascertain comparative costs of surface 
and helicopter transportation. If the ad- 
vantages do not outweigh the lower sur- 
face costs, we will drop the helicopter 
service. On the other hand, we will be 
able to establish standards leading to 
the proper choice of this type of service 
in the future.” 

McCarran Bill Asks 
Nonsked Regulation 

Sen. Pat McCarran recommended 
economic regulation of nonscheduled 
airlines as hearings opened last week 
before the Senate Interstate and For- 
eign Commerce Committee on his 177- 
page bill rewriting civil aviation law 
(Aviation Week, Jan. 25, p. 91: Mar. 
22 , P . 22 ). 

“My bill provides that the so-called 
‘exemptions’ now outstanding be ter- 
minated and that the (Civil Aeronau- 


tics) Board be directed to issue cer- 
tificates of convenience and necessity 
covering irregular operations on the 
same basis that such certificates are 
issued to the scheduled air carriers," 
McCarran said. "We cannot have an 
industry half-regulated and half-unregu- 
lated.” 

► Testimony Delayed— Testimony by 
government witnesses on the McCarran 
measure is being delayed a few weeks 
at the request of President Eisenhower. 
He asked that statements by Administra- 
tion spokesmen be postponed until a 
review has been made of the coming 
report of Air Coordinating Committee 
on aviation policy, due May 1. 

As a result, the committee canceled 
appearances scheduled for last week by 
Chan Gumev, CAB chairman: Robert 
Murray, Undersecretary of Commerce 
for Transportation; Fred Lee, Civil 
Aeronautics Administrator; John Allen, 
Assistant Postmaster General for Trans- 
portation; Thurston Morton, Assistant 
Secretary of State, and Harold Talbott, 
Secretary of the Air Force. 

Six committee members attended the 
opening session: Sens. John Bricker, 
chairman; Andrew Schoeppel; John 
Butler: Edwin Johnson; John Pastor, 
and Mike Monronev. 

► Avenue for Evasion— Maintaining the 
nonskeds are not covered by the 1938 
Civil Aeronautics Act that he co-au- 
thored, McCarran said: 

"It would have been better for all 
concerned if the Board had brought 
this problem to the Congress years ago, 
rather than trying to write a new law 
of its own. The Board’s efforts have 
involved it and the industry in many 
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difficulties since the end of World War 
II. 

"By seeking to write a definition of 
an irregular carrier, they have made it 
difficult for a conscientious operator, 
who honestly seeks to run an irregular 
service, to know whether he is operating 
within the law or not. In the same 
way, they have opened up an avenue 
for evasion of the law, of which great 
advantage has been taken.” 

► Development— McCarran traced the 
development of aviation since enact- 
ment of the 1938 act: 

• Airlines served 189 domestic points 
in 1938; 579 are today. 

• Pan American Airways flew to 90 
points in 1938; U. S. international air- 
lines are serving 169 points at the pres- 
ent time. 

• The airlift capacity of the U. S. 
scheduled commercial fleet has multi- 
plied from approximately a million ton- 
miles in 1938 to 16 million. 

• Cargo carriage by the domestic and 
international airlines has increased from 
2.5 million ton-miles in 1938 to 253 
million ton-miles. 

• Domestic airmail volume has in- 
creased from 7.4 million ton-miles in 
1938 to 72 million. International mail 
volume has increased from 300,000 ton- 
miles to 24 million, while the cost has 
dropped from $39 per ton-mile to an 
average $2.31. 

► Testimony Schedule— The witnesses 
scheduled to appear before the commit- 
tee: 

Apr. 12— Leif Gilstad, vice president- 
transportation for Association of Amer- 
ica; former Sen. Joseph O’Mahoney, 
North American Airlines counsel. 

Apr. 13— Edmund Converse, presi- 
dent of Bonanza Air Lines. 

Apr. 15— H. D. Johnston, executive 
director of Air Coach Transportation 
Assn.: Robert Quirk, National Air 
Freight Forwarding Corp. 

Apr. 16-Francis A. Bolton, presi- 
dent of American Association of Airport 
Executives; Stuart Tipton, counsel for 
Air Transport Assn. 

Apr. 20— W. A. Patterson, president 
of United Air Lines; Joseph McLaugh- 
lin, former president, and A. B. Mc- 
Mullen, executive secretary, National 
Association of State Aviation Officials; 
Ramsey Potts, president of Independ- 
ent Military Air Transport Assn.; Giles 
Morrow, president of Freight Forward- 
ers Institute; Robert Roland, executive 
secretary for Society of American Flor- 

Apr. 21— L. R. Hackney, executive 
vice president of Transport Air Group; 
Robert Prescott, president of Flying 
Tiger Line; Mike Masaoka, representing 
Japanese Citizens League, Consolidated 
Flowers, Inc., Flower Consolidators of 
Southern California; Coates Lear, vice- 
president of Overseas National Airways; 
Ben Melnicoff, representing Argonaut 


Airways Corp., Continental Charters, 
Miami Airline, Peninsular Air Trans- 
port. 

Apr. 22— C. R. Smith, president of 
American Airlines; Robert Ramspeck, 
vice president of Eastern Air Lines; 
Charles Parker, director of National 
Aviation Trades Assn.; William Kent, 
president of Flight Engineers’ Interna- 
tional Assn. 

Apr. 23— J. B. Hartranft, president of 
Aircraft Owners and Pilots Assn.; Clar- 
ence Sayen, president of Air Line Pilots 


CAB ORDERS 


(Mar. 25-31) 

SUSPENDED: 

Caribbean American Lines’ letter of regis- 
Nationwide Consolidators, Inc., letter of 
Trans-Air Hawaii’s letter of registration. 
AUTHORIZED: 

Morchead City-Bcaufort, N. 

Helena-West Helena and Stuttgart, Ark. 


DENIED: 

Flying Tiger Line permission to fly three 
roundtrip flights between San Francisco and 
Tokyo. 

Mohawk Airlines permission to provide 
free transportation for various personne' 
the Post Office Department. 

Petition of Crystal City, Tex., and 

— :e to authorize Trans- 

le Crystal City-Carizzo 


chamber < 


Petitions of Frontier Airlines 
Louis chamber of commerce to 
in the proposed Continental / 


i Consolidated Airlines : 
[age in air transportation c 
I cargo to Kaltag, Alaska. 


GRANTED: 

one flight between Paris an^N^York 
Mar. 30. 

Consolidation of Northeast Airlines appli- 
cation for suspension of authorization to 

together with earlier investigation to deter- 
mine whether airline’s certificate of public 
convenience and necessity should be changed 

Central Airlines; city of Abilene, Tex., 
and chamber of commerce; Austin, Tex., and 
chamber of commerce; Big Spring, Tex., 
and chamber of commerce; airport of El 
Paso, Tex.; Ft. Worth, Tex., and chamber 
of commerce; Albuquerque, N. M„ and 
chamber of commerce; Carlsbad, N. M„ 
and chamber of commerce; Hobbs, N. M., 
and chamber of commerce and the Lea 
County Airport Commission permission to 

Lines merger. 

Riddle Airlines permission to engage in 
scheduled air transportation between War- 
ner-Robins AFB, Macon, Ga.; Patrick AFB, 


WE’RE 

LOOKING FOR 
ENGINEERS 
WITH 
ABILITY 


conditioningsystcms, air-turbine 
drives, controls and other pneu- 
matic accessories for aircraft and 
industry — is interviewing well- 
qualified men as 

RESEARCH ENGINEERS 

For investigations and studies in 
pneumatic refrigeration and very 
high speed power turbines. 

PROJECT ENGINEERS 

Several - Intermediate and Junior. 

CONTROLS ENGINEERS 

Project leader and others. 

DESIGN ENGINEERS 

Seniors and Juniors. 

Write to R. T. Bartlett, outlining 
your qualifications for these inter - 
esting and challenging positions. 
Your correspondence will be kept 
in complete confidence , of course. 



SrMTOS 





AVIATION WEEK, April 12, 1954 


AVIATION CALENDAR 



SEARCHLIGHT SECTION 


SPECIAL 

SERVICES 

TO THE 

AVIATION 

INDUSTRY 


AIRCRAFT DEALERS 



PARTS & SUPPLIES 



INSURANCE 

<M ; 


■ AVIATION INSURANCE 

SPECIALISTS 

■ RICHARD J. BERLOW & Co., Inc. 

LEASING 

- — 

FOR DC-3 LEASE 

DC-3 available, with ciew, for long term 
lease to Corporation. Very reasonable. 
Airstair Door. Full equipment. 



Every man has his own ceiling. What 
. if you are willing to match your abil: 
ing challenge ... if your sights are high, 
your belief in you . . . then there may be a 
No plush inducements oi 
in one of the greatest creat 
w world of spaceborne systt 
If it’s only a job you 


take 


of the few who are destined to go ft 
engineefs-eye view of the mini 
irking with. 

Write to J. M. Hollyday, Box 988. : 



4r****-(i 


THE GLENN L. MARTIN COMPANY 

BALTIMORE- MARYLAND 
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SEARCHLIGHT SECTION 


SENIOR PROJECT 
MECHANICAL ENGINEER 

IMMEDIATE 

OPENING 

ENGINEERING TEST PILOT 
FOR PROJECT PILOT 
ASSIGNMENT 

to head up the Design of 

HYDRAULIC ACTUATOR & VALVES for AIRCRAFT 

production in this field. 

ity in administration o! complex 


majority of flight time in modem 

Empire Zool Products, he. 

1075 STEWART AVENUE GARDEN CITY, L. 1., N. Y. 

jet fighters. Apphcant must 

P-2234, Aviation Week 
520 N. Michigan Ave., Chicago 1 1 , III. 


ELECTRONIC FIELD SERVICE ENGINEERS 

AND 

TECHNICAL REPRESENTATIVES 

Minimum requirements for position with large 
Midwestern firm: B.S. in Electrical Engineering 
or equivalent experience, plus 2 to 6 years' ex- 
perience in airborne electronic installation and 
maintenance, or technical representation. Posi- 
tions available in commercial or military field 
service, both domestic and overseas. 

Salaries commensurate with education and ex- 
perience plus liberal overseas bonus and per 
diem if on foreign assignment. Qualified appli- 
cants send a complete summary of education 


EXPERIENCED 

AERO-ELASTIC 

AND 

VIBRATION ENGINEER 

Excellent opportunity is avail- 
able for creative thinking an 

Aircraft.^Salory commensurate 


EMPLOYMENT . 


■USINESS 

OPPORTUNITIES 

Whatever your need — 
think "SEARCHLIGHT” FIRST 
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SEARCHLIGHT SECTION 


Cessna 

A 

ENGINEERING 

OPPORTUNITIES 


with world's leading producer ol 
light commercial airplanes 


tor 

* Design Engineers 

* Design Draftsmen 

* Research Engineers 



THE CONVAIR CHALLENGE TO 

CESSNA AIRCRAFT CC 

ENGINEERS OF EXCEPTIONAL ABILITY 


SHHSSS sSSr 

Material and 

Process tnejineer 

PLASTICS 

t&r '- d 





Or- Ibis: Convair's B-36 is the world’s InTabMries solW^ 


B-24 Liberator was World War ll’s projects. If you are such a mao, writ. 

Write: H. T. BROOKS, Engineering Personnel 
Department 200 

ENGINEERS 

Attractive Positions 

with 

TEMCO 

IN DALLAS, TEXAS 

For Details See ; 

r C0NVAIR-t 

or Write 

3302 PACIFIC HIWAY 

E. J. HORTON 

Engineering Personnel 
BOX 6191 
DALLAS, TEXAS 
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SEARCHLIGHT SECTION 


Douglas DC-3 Airliner 



Lockheed Lodestar N54549 

f 

*- 

Phone: STANLEY 7-2151° >W °° ' 


ANTENNA 




DOUGLAS C-54-E 


SALE OR LEASE 






L. H. CAMERON, 


IERON, Stanley 7-2151 


EXECUTIVE 
DOUGLAS DC-3 


ATLANTIC AVIATION CORP. 


ENGINES 


WALLACE^ AH^SI 




’wiBKsr 











SEARCHLIGHT SECTION 



SllPER-92 

.... 200 -eh H. .... DC-3 

ENGINE WORKS 


LOCKHEED PV-1 

HAVE TWO AVAILABLE 


Douglos— DC-3, DC-4, DC-6 
Convair — 240 
Lockheed — Constellation 
Beech— D-18S, C-18S 
Lodestars — Executive Interior o 
For Conversion 


SEXTANTS 

M^CH^^LOM^^AMA^ANSSM-^l 

A. COTTON E 




ALL 
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What Happens When You Drink? 

Ross McFarland book summarizes latest research on 
results of mixing liquor and flying; they’re not good. 


The ever-popular aviation discussion 
piece— why flying and alcohol don't mix 
—gets new source material in a book 
that is becoming a classic in aviation. 

Use of alcohol in moderation, may 
have no harmful effects to the body over 
a period of time, but airmen should 
understand how it lowers their skill in 
flying and leads to errors of judgment 
and liability to accidents. Dr. Ross A. 
McFarland writes in "Human Factors 
in Air Transportation,” published by 
McGraw-Hill, New York. 

Here are latest facts you probably 
didn’t know about alcoholic imbibing 
and its results on the human body, as 
reported by Dr. McFarland, and ex- 
tracted from his book by Aviation 
Week, with permission of the publisher: 

► The Process— Alcohol is rapidly ab- 
sorbed without requiring digestion. . . . 
Alcohol appears in the blood within a 
few minutes after it is ingested, espe- 
cially if taken on an empty stomach, and 
shortly after in the organs and tissues. 

Several factors that influence the con- 
centration of alcohol in the blood and 
the rate of absorption are: 

(1) The total amount of alcohol in 
a drink has a direct relationship to the 
concentration in the blood. 

(2) The dilution of a drink directly 
influences the rate of absorption. 

(3) The presence of food, especially 
such fatty substances as cream, milk, 
butter, or vegetable oils, retards the 
rate of absoiption. 

(■4) The variety of beverages has a 
marked influence; the alcohol of brewed 
beverages, such as beer, is absorbed 
more slowly than distilled liquor be- 
cause the carbohydrates and other ma- 
terial in the beer act like food in slowing 
the process. 

(5) By drinking slowly and allowing 
time between drinks, an opportunity is 
given for the body to dispose of some 
of the alcohol before more is added, and 
the concentration of alcohol in the 
blood does not rise so high as with rapid 
drinking. 

► Physiological Effects-Although many 
believe that alcohol has a stimulating 
effect, studies of the electrical potentials 
of nervous impulses have shown that 
the apparent stimulating action is 
caused bv a paralysis of the inhibitory 
centers and not by action on the central 
nervous system directly. . . . There is a 
temporary- increase in pulse rate, blood 
pressure, and depth of breathing. . . . 


The small blood vessels in the skin be- 
come dilated, resulting in an increased 
blood flow to the skin. 

This produces a feeling of warmth 
but leads to the loss of heat by radiation 
from the body and reduction in body 
temperature. Therefore, alcohol should 
not be taken during exposure to cold 
environments ... If small quantities of 
alcohol are taken before meals, an in- 
creased appetite may result because of 
irritation of the mucous membranes in 
the mouth and digestive tract. . . . The 
amount of hydrochloric acid in the gas- 
tric secretions is markedly elevated, ac- 
counting for the deleterious effects of 
alcohol on ulcers. 

► Psychological Effects— Contrary to 
popular belief, its action on the nervous 
tissue is that of a depressant rather than 
a stimulant. After taking alcohol, a 
great majority of subjects manifest 
poorer performance in muscular skill, 
sensory acuity, memory and other meas- 
urable psychological functions. 

In general, alcohol influences sensory, 
motor and mental functions adversely, 


Va Oz. an Hour 

"There is considerable individual 
variability in the rapidity with 
which alcohol is absorbed from the 
gastrointestinal tract,” Dr. McFar- 

habitues have been found to absorb 
alcohol more slowly than neo- 
phytes. A large proportion of alco- 
hol, usually more than 90%, is oxi- 
dized in the body, the initial stages 
occurring in the liver. 

"Only a small fraction, less than 
5%, is eliminated unchanged. A 
man of average weight can burn 
about i fluid ounce of pure alco- 
hol an hour. Neither exercise nor 
any other procedure commonly em- 
ployed to attempt to ameliorate in- 
toxication is effective in causing the 
alcohol to bum more rapidly. 
Drinking black coffee, for example, 
serves to stimulate the brain, which 
has been depressed by the alcohol, 
and thus tends to counteract its 
effects. The inhalation of excess 
quantities of oxygen and carbon di- 
oxide tends to increase the rate of 
elimination or oxidation, as is the 
case when insulin is injected.” 


the relative extent varying directly with 
the amount ingested and the reaction 
being investigated. . . . Movements of 
the eye while reading or fixating on an 
object show significant variations in 
efficiency, averaging 21% of the normal 
values after li pt. of beer or one to 
two ordinary cocktails. 

Alcohol has a pronounced effect on 
mental performance, such as memory, 
judgment, and reasoning. Although the 
magnitude of the effect varies from 
person to person, its direction is never 
reversed. In memorizing poetry or in- 
terpreting a code, alcohol invariably 
tends to diminish effectiveness. The 
primary effect seems to be that atten- 
tion and concentration are rendered less 
flexible for receiving new stimuli. 

► At Disadvantage— Obviously, a pilot 
who is under the influence of alcohol 
would be at a great disadvantage in 
remembering to check his instruments, 
in making complicated decisions, or in 
carrying out many other duties while 
flying modem highspeed aircraft. Dr. 
McFarland points out. In aviation, 
there is not only the influence of alco- 
hol alone to be considered, he says, but 
also the way in which altitude may 
accentuate these reactions. 

A code of honor exists among airline 
pilots that forbids drinking 18 hours 
before or while on duty. Many pilots 
are total abstainers, and less than 2 or 
3% constitute problem cases. Occa- 
sional excesses may occur, but disci- 
plinary action coming from the pilots 
themselves is most effective. The Air 
Line Pilots Assn, does not defend an 
airman if it can be proved that he was 
drinking just before or while on duty. 

A survey of the regulations of 10 
airlines in the U. S. regarding the use of 
alcoholic beverages by flight crews was 
made by the author. There was unanim- 
ity in regard to the rule that all airmen 
must refrain from the use of alcohol 
while on duty and that violation of 
the regulation constitutes a basis for 
immediate suspension or dismissal. 

► Time Limits— All companies stated 
that they do not allow flying personnel 
to frequent public bars or cocktail 
lounges while in uniform even though 
they are not drinking. In addition, they 
all stated that no alcoholic liquors 
should be consumed within a definite 
time before going on schedule, takeoff, 
or flight duty. There was, however, 
some difference in regard to this limit; 
two companies placed the time limit at 
12 hours, while the remainder required 
an interval of 24 hours to have elapsed 
since the last drink before going on 
duty. ... In the opinion of the author, 
if only moderate amounts are taken 
before meals, 18 hours is reasonable. 
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Lockheed in 
California 
calling 

flight test 

analysis 

engineers 

Flight Test Analysis Positions 

that are unusually attractive from 
a career standpoint have been 
created in Lockheed’s program of 
diversified development— a 
program that means more scope 
for your ability and more 
opportunity for promotion 
because it is diversified. 




In addition to more 
opportunity, you receive 

increased pay rates now in effect 
generous travel and moving 
allowances 

the chance for you and your family 
to enjoy life in Southern California 

Lockheed invites qualified Flight Test 
Analysis Engineers and Junior 
Engineers for Flight Test Analysis 
to apply for these positions. Coupon 


LOCKHEED 
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LETTERS 


Insurance & Nonskeds 

Your Mar. IS article on insurance, 
p. 323, was timely reporting. . . . When the 
New York State Court of Appeals ruled that 
an airport vending machine insurance com- 
pany must pay off on a passenger killed 
in a non-scheduled airline crash, it was 
doing its duty to the public. While the 
vending machine policies spcciffcallv state 
that they do not cover non-schedufed air- 
line flights, it would be interesting to know 
how many people have put their money in 
the machine, written out their insurance, 
and gone blissfully on their non-scheduled 
flight, thinking they were covered. As a 
matter of fact, all that had transpired was 
that some small line print, and a very re- 
assuring looking machine, had hooked them 
out of a quarter. 

In view of this decision, perhaps the 
insurance company will set up two ma- 
chines. scheduled and non-scheduled. with 
the rates adjusted to what experience has 
shown the risks to be. Under this condi- 
tion, I don't think the average layman would 
long continue to have trouble with the defi- 
nition of the terms scheduled and non- 
scheduled. 

John R. Ciiewninc 

1635 Lydia Ave. 

Elmont, N. Y. 

Auto Feathering 

This time, I believe. Capt. Robson has 
gone too far in his philosophizing about 
things aeronautical ("Case Against Auto 
Feathering," Aviation Week Feb. 22, 

p.112) ... 

His stand on the value of the auto-feather 
installation of the Convair is not only 
archaic but downright dangerousl . . . 

I am a captain in the USAF, an instructor 
in the Convair and have accumulated 7,000 
hours in various and sundry type ma- 

Prior to my recall into the service last 
July, I was an executive pilot — and had been 
since 1945 

Several weeks ago I delivered an aircraft 
to Miami and rode the commercial route 
back to Houston — in a Convair. 

Naturally, one pilot will talk to another 
so I started a conversation with the pilot of 
the airliner regarding the Convair. his likes, 
dislikes, etc., during which he showed a 
glaring ignorance regarding the auto-feather 
feature on his machine, tfe not only didn't 
think much of it but was under the’impres- 
sion that his props had to be in low lights 
before it would work. 

Later on, his co-pilot gave me the word 
on the gimmick but he claimed that the 
props had to be in hi-lights. . . . Two men 
on the same plane with two different 

Now, I'll wager that the good Capt. 
Robson could not tell me, in time, which 
engine failed, should he have one give out 
on takeoff. At least, not soon enough to be 
able to do anything about itl With all of 
the lights, of various types, in the cockpit 
of the Convair he wants to add to them bv 


prop wanting lights of some sort. Pliooey! 

The clincher to the good captain's argu- 
ment is the number of falsies he claims has 
happened. Well, that may be so. but I'll 
counter that with a few figures of our 
own. . . . Here at Ellington AFB we have 
never had an inadvertent feather and we arc 
flying in excess of 150 missions each day, 
plus four ships in transition. The transition 
boys are shooting in the neighborhood of 
60 landings each per day, by the way! 

And not only that, but I have never read 
an Air Force report of any happening to 
the T-29 as we call them. And we have 

a, let's keep it in the vein 
t for laughs like Hi Sheri- 

No, you needn't cancel my subscription. 
1 not only enjoy your magazine but intend 
to have it delivered as long as it is printed. 
Melville W. Missall, Capt., USAF 
714 Ruell St. 

Houston, Tex. 

P. S. How docs he feel about the torque 
meter? The DC-3s didn't have them cither 
so they shouldn't sit too high in the good 
captain's esteem! 


The Turbo Compound 

I was extremely interested in your article 
Feb. 8, reporting on American Airlines 
DC-7 "Teething Trouble." 

I personally feel that the Wright R3350 
Turbo Compound engine should not neces- 
sarily be considered a "new-type power- 
plant," as inferred in your article. Perhaps 
they are to American Airlines, but I believe 
it is general knowledge in the industry that 
the engines have been flying in Lockheed 
P2Vs since 1949 and Lockheed Super 
Constellations since early 1952. This cer- 
tainly takes them out of the "new-type 
powerplant" category and also means a lot 
of bugs were taken out prior to American 
Airlines use. 

Your article also spoke of Wright devising 
a fix for increasing the strength at the inter- 
section of the exhaust nozzle with the noz- 
zle box casting by installing a reinforcing 
doubler and gusset at that point. We at 
Lockheed have been touting Wright for 
almost two years for this same fix for another 
reason in addition to the one noted above. 
We are glad to see a public admission that 
some action finally has been taken. 

The article was very informative and in- 
teresting to the writer who has been closely 
associated with Turbo Compound power- 
plants since their early introduction on the 
Lockheed P2V, and subsequently the Lock- 
heed Super Constellation, which of course 
we believe to be the finest four-engine trans- 
port of its type available in the world. I 
sincerely hope your magazine publishes simi- 
lar informative articles in the near future of 
other airlines' experiences with Turbo Com- 
pound engines in our Lockheed Super 
Constellations. 

Austin Wickwibe, 

Lockheed Engineering Rep. 

Chula Vista, Calif. 


over 300 in serv 
Really. Captai 


Engineers & Jobs 

Your News Sidelights column com- 
mented Jan. 18 on "Why aircraft engineers 
change jobs." 

Please refer your recruiter friend to i 
recent and reputable text titled "Executive 
Action," by Learned, Ulrich and Booz, pub- 
lished by the Harvard Business School, 
1951. 

find a more logical explanation of why 
junior professional men in general who are 
seeking success change jobs. 

Let me quote: 

"At the more junior levels, the sudden 
discovery that ‘success’ may entail long years 
of apprenticeship in an established company 
leads often to an acute sense of frustration. 
This attitude is most likely to develop when 
the younger man has put in a good many 
years of preparation at the college or gradu- 
ate level in the hope that it wifi pay off in 
accelerated progress when he goes to work. 

"Yet the odds against starting a new ven- 
ture without capital and making a go of 
it are so great as to induce many energetic 
and capable younger men to stay within the 
established limits of older companies. The 
inevitable result is that the more ambitious 
of the younger men may shift from com- 
pany to company with a frequency which 
leads their elders to regard them as restless 
or irresponsible. Such shifting may, how- 
ever, be their only effective means of im- 
proving the odds on success.” 

Although aircraft engineers were not 
being specifically considered in the above 
quotation, I believe the situation applies. 

W, B. Howard 
550 11th Ave.. W. 
Kirkland. Wash. 

Lots of Zeroes? 

I want to take exception to Stuart Syming- 
ton’s remarks regarding "thousands of Zero 
fighters prior to World War II” (Feb. 22 
issue, page 13): Mr. Symington has been 
misinformed. 

Japan had produced 444 Zeke fighters up 
to Dec. 1. 1941, Mitsubishi had produced 
all but 1 of these. The Zeke (A6M-1) 
II had been accepted in 1939, but failed in 
carrier tests. 

Only 3 prototypes were produced that 

The machine was finally accepted in 
the summer of 1940 as a carrier fighter and 
98 aircraft were produced that year. So, 
actually, the Zeke had been in squadron 
service only a year and could not possibly 
have been produced bv the "thousands.” 

A sum total of 10,934 Zeke type "O” 
aircraft were produced from its inception: 
Mitsu, 3,879; Nakajima, 6.215. Nakajima 
also built 323 "Rufes,” which was a float- 
plane version. 

Hitachi and the 21st Naval Air Depot 
built 517 Zeke Jrs., which was a two-seated 
fighter trainer version. 

M. A. Salo, 

8824 Songfest Drive 
Rivera, Calif. 
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Flying Lab makes 500 Landing 
Approaches in “Pea Soup” 


THE STORY BEHIND THE STORY: 


■ if you've been a passenger in a plane 
“stacked” above a fogged-in airport— or 
if you've been the pilot at the controls— 
you were certainly interested in head- 
lines like the above appearing in news- 
papers a few months ago. 

■ Behind those headlines is the dramatic 
story of men flying when “even the birds 
are walking,” making landing approaches 
over and over again, to make your future 
landings safer in bad weather. 


■ Working with the Air Navigation 
Development Board and the U. S. 
Weather Bureau, Sperry flight research 
personnel have completed 500 bad 
weather landing approaches in a flying 
laboratory equipped with specialized 
instruments. In flight, both manual and 
automatic recordings arc made of con- 
ditions encountered during the final 500 
feet of descent. 

■ On the ground, trained observers 
report what they see, and monitor auto- 
matic instruments which measure ceiling 
and visibility conditions existing in the 
runway approach zone. Synchronized 


and analyzed, these records reveal the 
accuracy of the instruments and establish 
a wealth of information so pilots will 
know what weather to expect along the 
line of descent. 

■ Because of its many years of experi- 
ence in low ceiling approaches, Sperry 
was selected by the government to make 
the weather measurement study. This 
project is typical of the exacting flight 
research which is continuous at Sperry— 
flight research not only to perfect Sperry 
instruments and controls, but to advance 
the operational efficiency of both com- 
mercial and military aircraft. 





To function effectively, a spring pin must drive easily into 
holes drilled to normal production tolerances, compressing 
as driven. To drive easily, hold firmly and fit flush, the pin 
—every pin— must meet the strict requirements of specifica- 
tions such as those prepared by the SAE and the Military 
Services. 



is as important 
in the pin as in 
the gear 

Rollpin has been tested many times — by many 
manufacturers — with a consistently high per- 
formance record. It has been widely recognized 
as the “quality” fastener of its type. In this case, 
quality can be — and should be — measured. We 
strongly urge that you test for quality when buy- 
ing spring pins. 


Since failure of a pin can be as costly as a failure of any 
other precision part, it is important to check the pins you 
buy for uniformity . . . uniformity of diameter and length, 
shear strength, hardness, insertion and removal forces, and 
recovery of diameter. 



ELASTIC STOP NUT CORPORATION 
OF AMERICA 



Dept. R28-425, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 

Please send the following free fastening information: 

□ Rollpin samples □ Here is a drawing of our product. 

□ Rollpin bulletin What self-locking fastener would 

you suggest? 

Name Title 

Firm 

Street 

City Zone State 


dowel 




